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THE  INDIAN  OCEAN. 

Being  Results  largely  based  on  the  Work  of  the  Percy  Sladen 
Expedition  in  H.M.S.  “Sealark,”  Comm.  B.  T.  Somerville,  1905.* 

By  J.  STANLEY  OARDINER,  M.A.,  Fellow  of  Oonville  and  Calua  College, 
and  Demooatrator  of  Animal  Morphology  in  the  UnlYeraity  of  Cambridge. 

Perchance  of  no  area  of  our  great  oceans  do  we  at  the  present  day 
know  less  than  of  the  Indian  ocean  within  the  tropics.  Fifty  years 
ago,  in  the  days  of  the  great  China  and  Indian  clippers,  it  was,  save 
for  a  small  area  to  the  north  of  Madagascar,  alive  with  white  wings, 
anxious  to  take  advantage  of  every  slant  of  wind  or  the  smallest 
current.  Its  minutest  characteristics  were  then  the  subject  of  anxious 
study,  whereas  now  its  greater  part  is  to  most  navigators  an  unknown 
sea.  With  the  opening  of  the  Suez  canal  there  was  a  profound  altera¬ 
tion  of  trade,  and  the  most  important  routes  now  start,  not  from 
Mauritius  or  the  Cape,  but  from  the  Red  sea.  Hundreds  of  steamers, 
laughing  at  winds  and  currents,  pass  annually  from  Aden  to  Bombay 
and  Colombo  on  the  one  hand,  and  to  East  African  ports,  to  Mada¬ 
gascar,  Mauritius,  and  Seychelles  on  the  other.  From  Colombo,  again, 
there  are  regular  lines  to  Calcutta,  Singapore,  West  Australia,  Mauri¬ 
tius,  and  South  Africa.  But,  except  on  the  lines  from  the  Red  sea  to 
Colombo,  and  from  the  latter  to  the  Far  East  and  to  Australia,  there 
is  a  relative  -absence  of  c  impetition,  a  want  of  that  necessity  for 
accurate  knowledge  of  the  winds,  currents,  and  topography,  which  is 
only  called  forth  by  a  keen  de-ire  for  saving  time  or  mileage.  The 
routes  across  her  surface  are  also  wide  apart,  and  her  islands  are 
commercially  unimportant.  Great  areas  are  seldom  or  never  crossed 
by  ships ;  in  our  six  months’  cruise  on  H.M.S.  Sealark  we  never  saw, 
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except  in  port,  a  single  steamer,  and  only  one  solitary  brig,  a  small 
trader  from  Mauritius  to  the  Cbagos. 

Scientific  expeditions,  fur  the  most  part,  avoided  the  Indian  ocean. 
Closed  in  by  land  to  the  north,  to  the  east,  and  to  the  west,  their 
leaders  deemed  her  problems  of  lesser  importance  than  those  of  the 
Pacific  and  Atlantic.  The  possibility  of  such  extensive  movements  of 
water  as  in  the  greater  oceans  was  not  to  be  considered.  The  bio¬ 
logical  conditions  of  her  shores  were  deemed  to  present  little  variation, 
and  her  islets  to  be  mainly  coralline,  mainly  oceanic,  and  thrcfore  all 
the  same.  Yet  it  was  these  same  conditions  which  appealed  to  ns  in 
arranging  our  route.  We  felt  that  the  day  of  vast  expeditions,  ranging 
through  two  or  three  oceans,  was  passed.  Knowing  some  of  the  problems 
to  l>e  solved,  we  decided  to  attack  them  in  a  restricted  area,  as  free  as 
possible  from  the  complications  brought  in  by  wide  ranges  and  variations 
in  temperature,  currents,  winds,  and  indeed  all  physical  conditions. 

The  distribution  of  marine  animals  and  plants  was  a  main  feature 
in  our  work,  since  from  the  geographical  side  no  real  investigation 
has  as  yet  been  attempted.  Many  organisms  are  purely  littoral,  and 
many  are  restricted  in  depth.  Many,  again,  are  adapted  only  to 
peculiar  conditions,  to  particular  environments.  Yet  we  must  consider 
how  far  the  arrangement  of  marine  animals  and  plants  over  the  globe 
has  been  occasioned  by  the  past  changes  of  land  and  sea,  and,  conversely, 
how  far  it  elucidates  such  changes  (  as  undoubtedly  does  the  present 
distribution  of  land  organisms).  For  this  purpose  marine  littoral  life, 
restricted  in  its  bathymetrical  range,  promises  the  best  results.  We 
have  to  know,  in  the  first  instance,  what  forms  occur  in  each  locality 
we  are  considering,  and  in  what  environment  each  can  dwell,  tempera¬ 
ture,  range  of  depth,  nature  of  bottom,  etc. ;  then  we  inquire  how  far 
each  can  be  distributed  by  its  larvse,  eggs,  or  spores,  or  how  long  such 
larvse,  eggs,  or  spores  can  continue  to  exist  as  such  in  the  open  ocean. 
Experimentally,  we  cannot  simulate  the  conditions  of  the  ooean,  nor 
can  we  estimate  satisfactorily  accidental  means  of  dispersal,  such  as 
by  floating  timl»er  or  weed.  Indeed,  to  obtain  accurate  knowledge 
under  this  head,  we  have  to  find  islands  separated  by  deep  sea  and 
with  no  suspicion  of  ancient  land  within  the  bathymetrical  limits 
of  their  organisms,  and  then  to  compare  extensive  collections  from  such 
with  similar  collections  from  neighbouring  continental  lands.  As  the 
smaller  islands  of  the  Indian  ocean  (with  the  possible  exception  of  the 
Seychelles)  seemed  in  this  sense  to  be  purely  oceanic,  their  littoral 
organisms  appeared  to  be  particularly  suitable  for  comparison  with 
those  of  the  surrounding  continents,  of  which  many  accurate  lists  have 
been  made.  We  may  in  this  connection  refer  to  the  work  by  naturalists 
of  all  countries,  particularly  German,  on  the  fauna  of  East  Africa  and 
the  Bed  sea ;  to  the  fauna  of  South  Africa,  now  being  undertaken  by 
tbe  Cape  Colony ;  to  the  work  of  the  R.I.M.S.  InveHtgalor  under  Colonel 
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Alcock  around  India ;  to  tho  Ceylon  Oyster  Ueports  by  Prof.  Ilerdman ; 
to  the  Maidive  expedition  of  Prof.  Agassiz,  and  to  an  elaborate  report 
on  the  fauna  and  geography  of  the  Maidive  and  Ijaccadive  archi¬ 
pelagoes  by  the  author,  as  the  result  of  14  months’  collecting  in  those 
groups;  to  much  work  in  Malaysia  and  off  West  Australia,  the  results 
of  most  of  which  will  be  (or  have  lieenj  incorporated  in  the  report  of  the 
Dutch  Sihotja  Expedition.  How  far  the  present  expedition  will  throw 
valuable  light  on  this  question  of  the  distribution  of  littoral  animals 
and  plants  it  is  impossible  to  say  to-night,  or,  indeed,  until  tho 
collections  are  worked  out.  Our  results  so  far  are  promising,  as  we 
found  great  diversity  of  life  in  similar  environments  in  different 
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localities,  and  a  progressive  increase  in  variety  of  forms  as  we 
approached  continental  land.  In  any  case,  the  question  appeared 
to  ns  to  l)e  one  worthy  of  most  careful  attention,  and,  as  marine 
organisms  are  subject  to  loss  variations  in  conditions  than  land  forms, 
to  bo  one  likely  to  yield  important  information  in  respect  to  the 
changes  of  land  and  sea  in  past  geological  periods. 

In  any  question  of  tho  oceanic  nature  of  any  island  or  reef,  it  is 
obviously  necessary  for  us  to  know  accurately  (1)  tho  topography  of 
the  ocean  in  which  it  is  situated  ;  .and  (2)  its  possible  and  proliable 
geographical  changes,  particularly  the  relations  of  land  and  sea  to  one 
another  in  the  ]>ast.  Our  knowledge  of  the  first  of  these  in  the  Indian 
ocean  was  meagre  in  the  extreme,  certain  most  important  belts,  where 
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ridges  might  naturally  be  supposed  to  exist,  having  l)een  left  unex¬ 
plored.  The  ChaUemjrr  Exjtedition  passed  to  the  south  of  the  Indian 
ocean  properly  so-called.  The  English  Admiralty  has  always  run  lines 
of  soundings  where  its  surveying  vessels  have  been  sailing,  but  India 
belongs  to  a  different  survey,  and  the  lines  necessarily  are  few,  a  single 
line  from  the  Seychelles  towards  North  Sumatra  and  certain  sections 
ran  by  the  telegraphic  companies  from  Africa  to  the  Seychelles  and 
Mauritius,  and  from  the  latter  continued  further  to  Cocos-Eeeling  island 
and  Australia.  The  Vahlitna  Expeditiou  made  a  rapid  traverse  along  a 
route  which  ran  from  Kerguelen  to  Cocos-Keeling,  Sumatra,  Niool>ar, 
Ceylon,  South  Maldives,  Chagos,  Seychelles,  and  Zanzibar.  The  author 
contributed  a  few  soundings  between  the  banks  of  the  Maldives,  while 
Prof.  Agassiz  was  responsible  for  a  more  extended  series  in  the  same 
region  and  a  section  to  the  south  of  Addu. 

The  few  soundings  of  the  Valdivia  in  the  west  half  of  the  Indian 
ocean  were  of  primary  importance,  but  a  gap  was  left  in  the  middle 
between  the  Maidive  and  Chagos  groups,  and  no  soundings  were 
attempted  between  the  banks  of  the  latter.  Her  course  from  the 
Chagos  was  more  or  less  north-west  to  lat.  2°  39'  S.,  and  then  straight 
to  the  Seychelles.  Two  soundings  of  1499  fathoms,  lat.  2°  57'  S.,  long. 
67°  59'  E.,  and  1891  fathoms,  lat.  2°  39'  S.,  long.  65°  59'  E.,  gave  indica¬ 
tions  of  a  shallower  bank,  which  might,  or  might  not,  connect  with 
the  Maldives,  Chagos,  or  the  Seychelles-Mauritius  line.  For  the  rest, 
the  contour  map  published  by  the  Valdivia  follows  between  the  islands 
of  the  West  Indian  ocean  in  a  more  detailed  manner  the  one  published 
by  the  author  in  connection  with  a  previous  expedition,  and  was  based 
on  the  same  evidence.  While  the  presence  of  ridges  or  shoaler  grounds 
between  continents  or  islands  cannot  be  taken  as  evidence  of  former 
connections  or  separations,  yet  they  may  give  indications  of  such. 
The  discovery  of  the  Valdivia  was  accordingly  of  great  interest,  and  it 
naturally  suggested  that  there  might  be  broad  or  narrow  ridges  of 
lesser  depth  even  from  Madagascar  to  India. 

The  land  connection  of  South  Africa  and  Madagascar  with  India 
can  scarcely  be  disputed,  though  its  duration  and  the  changes  which 
have  taken  place  in  it  may  legitimately  be  discussed.  Parts  of  each 
continent  would  appear  to  have  remained  continuously  as  land  from 
the  Carboniferous  to  the  present  day,  while  the  present  land  connection 
between  India  and  South  Africa  through  Persia  and  Arabia  cannot 
have  come  into  existence  before  the  Middle  Tertiary  period.  Keraains 
of  the  same  land  fauna  and  flora  from  the  Carboniferous  to  the  Middle 
Secondary  period  are  found  in  both  South  Africa  and  India,  and  must 
certainly  be  deemed  to  prove  a  land  connection,  which  can  only  have 
extended  along  the  Madagascar- Ceylon  line.  North-west  and  south¬ 
east  of  this  bridge  were  marine  faunas  quite  distinct  yet  recognizably 
of  the  same  geological  periods. 
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lu  the  Upper  Secondary  (in  the  Middle  and  Upper  Cretaceoue),  and 
even  in  the  Lower  Tertiary  (Eocene),  there  was  sea  covering  the 
southern  part  of  Europe  and  parts  of  North  Africa  and  Arabia,  con- 
uocting  the  Atlantic  ocean  with  the  Arabian  sea.  On  either  side  of 
the  line  of  connection  between  Madagascar  and  India,  we  find  still 
distinct  marine  faunas  in  elevated  submarine  de^Ktsits  of  the  Upi>er 
Cretaceous  period.  This  fact  implies  that  there  was  no  connection  of 
the  oceans  until  the  Eocene  at  least,  such  as  would  have  enabled  the 
faunas  of  the  two  oceans  to  have  seriously  intermingled  ;  in  other 
words,  that  the  connection  between  Madagascar  and  India  continued  up 
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to  the  Eocene,  though  with  possibly  one  or  two  straits  not;  sufficiently 
broad  for  the  intermingling  of  the  two  marine  faunas,  though  serving 
to  separate  the  land  organisms  of  the  two  regions.  Africa  would  at 
this  time  have  been  an  island,  and  it  probably  continued  to  be  so 
until  the  middle  or  commencement  of  the  Upper  Tertiary,  during 
which  it  had  a  wide  land  connection  across  the  lied  sea  through  Arabia 
to  South  Europe,  to  Asia,  and  so  to  North  America  and  to  India. 

If  the  above  be  a  true  history  -and  it  seems  to  us  that  all  related 
facts  with  regard  to  the  present  distribution  of  land  animals  are 
capable  of  satisfactory  explanation  by  its  means — we  might  reasonably 
expect  to  find  at  the  present  day  some  traces  of  that  great,  elongated, 
connecting  isthmus,  or  chain  of  islands,  of  the  Eocene.  In  the  first 


318 


TIIK  INDIAN  OCEAN. 


iuataQce,  we  should  l>e  disposed  to  look  to  a  subsideuce  to  explain  its 
destruction.  On  this  view  we  might  reasonably  hope  to  find  some 
remains  of  its  ancient  mountains  still  existing.  With  the  ]>uBsible 
exception  of  the  Seychelles,  which,  it  will  l>u  shown  later,  separated  (if 
a  connection  ever  existed)  at  an  earlier  date,  we  find  no  trace  of  such. 
All  islands  that  exist  are  of  coral  formation,  and  are  separated  from  one 
another  by  wide  tracts  of  sea.  If  they  be  assumed,  for  the  moment,  to 
owe  their  existence  to  a  slow,  long-continued  subsidence  —a  supposition 
which,  when  we  examine  their  present  topography,  we  can  scarcely 
allow — it  is  difficult  to  understand  their  rather  scanty  distribution  and 
wide  separation  from  one  another.  On  this  view,  at  the  commencement 
of  the  subsidence,  there  would  have  to  have  l>een  relatively  low  belts 
of  land  Itetween  the  Maldives  and  the  Chagos,  and  l>etwoen  the  latter 
and  the  Seychelles  (if  the  connection  did  not  run  directly  from  the 
Seychelles  to  the  Maldives),  and  again  to  the  north  of  Madagascar,  and 
between  the  individual  reefs  which  now  exist.  Next,  we  must  supiKHse 
that  for  some  reason  the  life  which  forms  coral  reefs  did  not  and  could 
not  exist  at  first  around  their  shores,  so  that  the  subsidence  left  a  series 
of  isolated  mounds  of  approximately  the  same  areas  as  the  coral  reefs 
now  occupy.  Such  a  view  is,  of  course,  (mssible,  but  it  is  obviously 
lieset  with  difficulties,  and  cannot  be  supported  by  analogy  with  other 
regions. 

The  ditlicultics,  indeed,  in  resi)ect  ti»  the  present  distribution  of  the 
coral  reefs  would  ap|>ear  to  be  such  that  we  are  inclined  to  question 
the  (tossibility  of  subsidence  being  the  main  cause  of  the  disappearance 
of  our  former  isthmus  or  chain  of  closely  connected  islands.  On  any 
view  the  area  to  .the  north  of  the  Seychelles,  that  is,  the  AraV>iiiii  sea, 
has  been  covered  by  water  since  the  Ix)wer  Secondary  Period  (Trias), 
and  was  for  part  of  this  time  in  free  communication  with  the  Atlantic 
by  a  much  enlarged  Mediterranean.  That  great  sea  between  South 
Africa  and  Australia,  up  into  the  l>ay  of  llengal,  has  also,  in  all  pro* 
liability,  existed  since  the  same  period.  It  can  scarcely  be  supjioscd 
that  the  subsidence  was  purely  loctil  along  the  ridge  dividing  these  two 
seas,  the  line  not  beiug  one  of  weakness,  or  of  any  volcanic  activity,  so 
far  us  we  know,  and  on  neither  side  of  it  is  any  trace  now  to  be  found 
of  any  such  subsidence.  Again,  we  find  elevations  of  late  Secondary 
and  Eocene  rucks  on  the  coast  of  Madagascar,  South  Africa,  and  India, 
as  well  as  rocks  of  still  later  periods.  This  fact,  together  with  the 
existence  of  deep  water  (2000  fathoms)  round  the  north  and  east  of 
Madagascar  and  round  South  India  without  any  marked  tailing  oif  of 
the  land-slope  to  its  depth,  jioints  to  the  subsidence  having  necessarily 
lieen  local,  and  having  <‘ease«l  to  operate  peculiarly  abruptly  at 
cither  end. 

Granting,  then,  our  premises  of  the  land  connection  up  to  the  early 
Eocene  between  India  and  Madagascar  by  a  relatively  narrow  isthmus. 
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ur  a  chaiu  of  large  iulunds  with  narrow  atraita  hetween,  what  ia  the 
cause  of  the  disappearance  of  the  then  existing  land,  if  it  be  not  due  to 
a  subsidence  of  the  sea  bottom  ?  As  far  as  we  know  the  facts,  as  far  as 
wu  know  the  inaiine  deposits,  we  must  remember  that  throughout  the 
Eocene,  and  part,  if  not  all,  of  the  Miocene,  there  was  continuous  sea 
extending  to  our  ridge  from  Panama,  which  not  improbably  did  not 
exist  as  an  isthmus  in  the  Eocene,  when  there  would  have  been  a  free 
connection  with  the  Pacific.  On  the  other  side,  again,  there  was  oiMin 
.>ua  even  to  South  America,  liuth  by  the  south  of  Australia  and  New 
/I'alaud,  and  across  the  Malay  archipelago.  Indeed,  save  for  our 
istliinus,  and  for  part  of  the  time  that  of  Panama,  there  would  have 
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been  a  practically  continuous  water-connection  around  the  whole 
world. 

The  tides  at  the  present  day  are  admittedly  of  comparatively  email 
imjHjrtance,  since  they  are  broken  up  by  the  three  lands  of  America, 
Africa,  and  .Malaysia ;  but  with  open  sea  mote  or  less  round  or  near  the 
e<iuator,  they  must  have  bad  extraordinary  force.  Indeed,  with  such 
tides  it  is  doubtful  whether  any  coral  island,  like  to  those  of  the  present 
day,  could  have  existed,  while  navigation  across  the  equator  might  have 
been  quite  impossible  except  by  a  favoured  coast-routc.  Yet,  from  the 
analogy  of  the  existing  lands,  particularly  of  the  East  Indies,  we  can 
perhaps  get,  especially  when  our  isthmus  gave  place  to  a  series  of 
separate  land-masses,  some  clue  as  to  the  probable  elTccts  of  these  great 
tides,  sweeping  across  more  than  half  the  world,  to  bo  resolved  into 
currents  through  straits  or  over  ridges. 

The  Sifnnja  Expedition  through  the  East  Indies  was  primarily  not 
an  hydrographical  expedition,  but  there  were  expert  surveyors  on 
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board,  men  who  knew  the  importance  of  the  facta  they  atated,  and  who 
can  be  implicitly  relied  upon.  Throughout  the  whole  general  account 
of  the  oruiae  we  find  oonatant  referencea  to  the  atrength'of  the  currenta, 
and  their  effecta  to  varioua  deptha  even  beyond  1000  fathoma,  to  the 
bottom  being  bare  and  hard,  completely  ourrent-awept  in  many  atraita, 
to  the  action  of  the  aea  upon  the  varioua  landa,  to  the  former  connection 
between  Bali  and  Lombok,  etc.  Conaidering  the  facta  collected  by 
the  Siboga  and  accumulated  by  geologiata  and  others  in  respect  to  the 
East  Indian  archipelago,  there  seems  to  be  a  strong  case  for  the 
separation  of  the  islands,  particularly  of  the  line  from  Sumatra  to  Timor, 
or  Timor  Laut,  having  been  occasioned,  not  by  subsidence,  but  by 
marine  actions  in  progress  since  the  Pliocane  period.  The  ultimate 
result  should  be  analogous  to  the  present  condition  of  the  Indo- 
M-idxgascar  ridge,  but,  the  Malay  connection  being  broader  ami  less 
open  to  the  full  forces  of  the  tides,  the  effects  would  not  be  as  great.* 

We  may  also  draw  attention  to  the  existence  of  important  ridges  in 
the  Atlantic  lying  more  or  less  parallel  to  the  direction  of  tidal  force — 
a  fact  surely  worthy  of  consideration  in  reference  to  pist  land  con¬ 
nections,  and  to  the  fact  that  ridges  crossing  this  direction  are  bare 
and  markedly  current-swept.  “  In  archipelagoes  like  the  Canary 
islands,  which  are  separated  by  channels  having  often  a  minimum 
depth  of  1200  fathoms  or  more,  the  crests  of  these  ridges  are  swept 
bare  of  sediment,  and  are  bard  rook,  generally  calcareous  and  luangani- 
ferous.’’f  We  may  also  refer  to  the  facts  relating  to  the  Maldives, 
particularly  the  soundings  estatdished  by  Prof.  Alexander  Agassiz, 

*  In  this  oi)nD>  ction  see  in  the  Siboga  Reports,  *  Introduction  et  Description  de 
I’Expedition,’  by  Max  Weber,  pp.  14-20,  52-53,  02,  1U2-105,  etc.;  and  ‘Hydrographic 
Results  of  the  Siboga  Expedition,’  by  Conimander  O.  F.  Tydeman,  “  List  of  the 
Soundings,”  particularly  pp.  85-86,  and  “  Remarks  on  Currents,”  pp.  5-6.  The  follow¬ 
ing  observation,  made  with  a  heavy  net  let  down  to  the  bottom  and  hauled  up 
vertically  through  the  water  in  Manipa  strait,  may  be  quoted  as  showing  how 
valuable  observations  may  be  made  on  deep  currents,  even  without  the  use  of  regular 
metres.  The  ship  was  drifting  0'5  mile  per  hour  in  a  northerly  direction,  and  1536 
metres  of  cable  were  out,  (lointing  in  a  southerly  direction,  and  making  an  angle  of 
10°  with  the  vertical.  “When  the  net  was  drawn  up,  the  cable  remained  in  about 
this  position  until  there  were  still  800  metres  out.  From  this  moment  the  cable 
approached  more  smd  more  the  vertical  position,  and  then  passed  same,  so  that  it 
]>ointed  under  the  ship  in  a  northerly  direction.  When  there  were  still  100  metres 
out,  the  position  rapidly  changed,  and  the  cable  went  strongly  to  starboard  again,  t.e. 
pointing  to  the  south,  now  making  an  angle  of  25°  to  30°  with  the  vertical,  until  the  net 
arrived  at  the  surface.”  The  deduction  from  this  observation  was  that  the  water  was 
at  rest  below  800  metres,  streaming  north  from  800  to  100  metres,  and  south  from  100 
metres  to  the  surface.  To  explain  this.  Commander  Tydeman  supposed  that  the  great 
depths  of  Manipa  strait  must  be  interrupted  by  a  ridge  of  smaller  depth,  of  800  metres. 
This  was  partially  confirmed  the  same  day  by  soundings  of  1067,  1195,  and  910  metres, 
the  lead  twice  striking  hard  ground,  apparently  subject  to  strong  scouring  by  the 
current. 

t  “  A  Retrospect  of  Oceanography,”  by  J.  Y.  Buchanan,  *  Report  of  the  Sixth 
Internatiunul  Geographical  Congress,’  1895,  p.  25. 
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aud  to  our  own  observations  and  views  on  the  same  locality,  in  which 
we  considered  in  detail  the  pos.-^ible  formation  of  that  whole  group 
of  atolls  by  the  cutting  up  of  a  continuous  land  mass— perhaps  by 
agencies  still  in  progress — into  separate  plateaus,  upon  which  coral 
reefs  were  subsequently  built  up.*  Lastly,  we  have  evidence  collected 
by  the  present  expedition  relating  to  the  existence  and  effects  of  deep- 
sea  currents  along  the  line  under  consideration.  Some  of  this  will  be 
given  later  when  the  geographical  characters  of  the  banks  and  islands 
visited  are  discussed. 

To  summarize  our  view,  we  consider  that  up  to  the  end  of  the 


ANOLAISE  ISLAND,  SALOMON  ATOLL,  ClIAOOS.  A  DRIKD-Vl*  POOL  IN  CENTRE  OF 
ISLAND  (an  old  BEEF-FLAT)  FRINGED  WITH  SEAEVOLA. 


Primary  period  India  and  South  Africa  were  connected  to  each  other  by 
a  broad  belt  of  land,  which  included  the  areas  at  present  covered  by 
Madagascar  and  Ceylon.  In  the  Secondary  period  this  land-connection 


*  “  Tbe  Coral  Reefs  of  the  Maldives,”  by  Alexander  Agassiz,  df^m.  Mu*.  Comp.  Zool., 
Harvard,  vul.  29, 1903 ;  and  “  The  Fauna  and  Geography  of  the  Maidive  and  Laccadive 
Arcliipelagoee,”  by  J.  Stanley  Gardiner,  pp.  12-.‘)0,  140-183,313-340,376-423:  1902-3. 
It  is  not  to  be  inferred  that  Prof.  Agassiz  agrees  with  us  in  our  conclusions  from  these 
facts.  Ilia  results  in  the  Fiji  islands,  with  which  we  largely  agree,  well  exemplify  the 
important  part  played  by  marine  erosion  on  islands  with  broad  tracts  of  ocean  on  either 
side,  not  restricted  by  any  masses  of  continental  land,  “the  submarine  platforms  upon 
which  the  barrier  reefs  have  grown  being  merely  the  Hats  lefc  by  the  denudation  and 
erueiou  of  the  central  island,  while  the  atolls  are  similar  Oats  from  the  surface  of  which 
the  islands  have  at  first  disappeared,  and  the  interior  parts  of  which  have  next  been 
removed.  .  .  .”  (“  The  Islands  and  Coral  Reefs  of  Fiji,”  Bull.  Mu*.  Comp.  Zuol , 
Harvard,  vol.  33,  p.  135:  1899.) 
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cuutinued  unbroken ;  but  towai-dis  tbe  end  of  that  period,  in  the  Creta¬ 
ceous,  its  breadth  was  restricted,  partially  by  marine  action,  but  largely 
by  subsidence,  of  which  we  find  the  remains  at  either  end  in  submarine 
de]>osits  of  the  same  age  subsequently  upheaved.  At  about  the  com¬ 
mencement  of  the  Eocene  the  first  straits  were  formed,  probably 
between  tbe  present  Saya  de  Malha,  Chagos,  and  Maldive  bunks.  They 
were  probably  not  of  sutlicieut  importance  to  cause  an  intermingling  of 
the  marine  faunas  of  the  east  and  west  coasts  of  India  and  Madagascar 
during  the  lower  half  of  the  Eocene,  though  they  would  have  profoundly 
alfected  the  distribution  of  land  animals.  At  this  time  there  would 
have  been  continuous  sea  around  the  globe,  narrowest  at  our  straits, 
and  wo  would  ascribe  the  present  conditions  aloug  our  bolt  entirely  to 
subsequent  marine  action,  indeiiondeut  of  upheaval  or  depression — to 
action  which  had  its  chief  force  in  the  Eocene  and  Miocene,  before  the 
ocean  was  cut  by  a  laud  ujiheaval  joining  Asia  and  Africa,  but  which  is 
still  to  some  degree  in  force.  The  commencement  of  the  formation  of 
atoll- reels  along  the  belt  we  l>elievo  to  have  been  due  to  the  change  of 
conditions  brought  about  by  this  last  separation,  and  perhaps  that 
which  formed  the  Sumatra-Timor  land.  At  the  present  day,  since  the 
action  to  some  degree  decreases  from  south  to  north,  we  should  find 
greater  jierfection  of  atoll-formation  in  the  same  direction,  a  series  per¬ 
chance  of  coral  banks  showing  stages  in  formation,  and  this  to  some 
degree  we  lajlieve  to  bo  the  case. 

The  coral  reefs  of  the  west  half  of  the  Indian  ocean  may  fur  our 
consideration  l»o  divided  into  four  sections:  (<ij  Maldive,  (/>)  Chagos, 
(c)  Seychelles,  and  (d)  Farquhar.  To  (n)  belong  the  Maldive  and 
Laccadive  archipelagoes,  containing  a  large  number  of  reefs,  all  with 
laud,  some  of  them  exhibiting  the  atoll-ring  in  its  typical  form.  The 
Scalark  Expedition  did  not  further  investigate  them,  and  we  may  here 
refer  simply  to  the  accounts  published  by  Prof,  Agassiz  and  ourselves 
( 1<K‘.  cil, ). 

In  {b)  we  have  merely  the  reefs  and  banks  of  the  Chagos  archi- 
])elago,  separated  from  the  Maldives  to  the  north  by  about  20U0  fathoms 
of  water.  They  comprise  Diego  Garcia,  with  a  circumference  of  35 
miles,  over  3U  of  which  is  crowned  with  continuous  land,  one  large 
and  two  narrow  passages  to  the  north  separated  by  islets ;  Egmont, 
six  islands  on  a  narrow  atoll,  13  futboms  deep,  5.^  miles  long  by  2', 
broad,  with  a  long  opening  to  the  north  ;  Salomon,  the  centre  of  our 
work,  an  atoll  with  one  passage  to  the  north,  a  little  longer  and  broader 
than  the  last,  with  eleven  islands  and  a  depth  of  1 7  fathoms ;  Poros 
lianhos,  a  large  square-shaped  bank,  41  fathoms  deep,  comprising  about 
1»)0  square  miles  of  surface,  its  rim  .50  miles  long,  of  which  only  34 
is  covered  by  surface  reefs,  quite  open  to  the  south-east  except  for 
two  patches  of  reef,  in  all  thirty-four  islets  and  thirteen  passages ; 
Blenheim  reef,  a  similar  atoll  to  Salomon,  but  without  land,  10  fathoms 
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duep,  widely  opeu  to  the  eoutli ;  Great  (Jliagua,  au  enormous  l)auk  of 
nearly  4000  8([Uure  miles,  with  u  depth  of  45  to  50  fathoms,  and  a  rim 
at  5  to  10  fathoms,  with  only  seven  patches  of  surface  reef,  each  with 
laud  ;*A'ictory,  a  small  atoll  hank,  with  rim  at  3  fathoms ;  Speaker  and 
Pitt,  large  hanks  with  about  24  fathoms  in  their  centres,  and  rims 
completely  covered  by  5  to  10  fathoms;  and,  lastly,  a  number  of  small 
submerged  patches  and  banks,  some  apparently  quite  Hat,  but  not 
suflicieutly  delimited  for  our  purposes. 

The  area  comprised  by  the  C’hagos  extends  180  miles  north  and 
south,  and  120  miles  east  and  west,  in  all  about  21,000  square  miles. 
Its  banks,  as  enumerated  above,  give  a  series  from  almost  completely 
enclosed  atolls  to  shoals  completely  submerged  and  scarcely  hollowed 
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out.  Individually  the  reefs  present  the  same  general  characters  as 
those  of  the  ^laldives.  They  differ,  however,  in  detail  in  that  their 
outgrowing  edges  are,  pructically  entirely,  formed  of  nullipores,  though 
corals  are  important  builders  from  5  to  30  fathoms.  If  their  fauna  lie 
compared  with  that  of  the  Maldives,  it  is  noticeably  scanty  in  species, 
though  the  bulk  of  animal  life  is  as  great — a  fact  which  leads  one  to 
hojie  for  interesting  results  in  the  distribution  of  marine  animals  in 
the  Indian  ocean.  Lastly,  we  found  throughout  the  group  evidence 
of  the  land  having  very  largely  been  formed  by  some  small  change  of 
level  of  the  reefs  in  respect  to  the  water  in  past  ages,  similar  to  what 
we  before  found  in  the  Maldives  and  Minikoi. 

The  whole  Chagos  arcdiipelago  lies  on  a  bank  at  aliout  700  fathoms, 
and  is  bounded  on  all  sides  by  over  2000  fathoms  of  water.  The  depth 
between  the  different  banks  varies  from  about  350  to  800  fathoms,*  lo 


*  Wo  arc,  imrortuuiitely,  unable  tu  ;rive  a  chart  showing  thu  Buundingg,  or  more 
accurate  iuforuiutiun,  as  the  leviacd  cliart  hua  not  yet  been  aubuiilted  to  the  Admiralty. 
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which  all  slope  in  the  regular  manner  of  isolated  coral  reefs,  gradually 
to  30-50  fathoms  in  200-600  yards,  followed  by  a  steep  to  120-200 
fathoms,  and  a  more  gentle  slope  to  the  general  bottom-level  in  the 
vicinity.  The  contour  of  any  bank,  though,  may  be  modified  in  any 
position  by  that  of  the  mound  on  which  the  whole  bank  arises.  Thus 
Salomon  atoll,  being  more  or  less  enclosed  in  by  banks  to  the  north, 
south,  and  east,  is  not  nearly  so  typical  in  this  respect  as  Diego  Garcia  or 
I’eros  llanhos.  The  characters  of  the  slope  and  of  the  bottom  between 
dififerent  banks  were  the  main  objects  of  our  investigations  within  the 
groups.  We  ran  sections  over  the  steep,  and  attempted  to  dredge  it. 
For  the  former  we  used  all  sorts  of  leads,  and  found  a  hard  bottom 
strewn  with  dead  corals  and  nullipores.  Dredging  showed  that  these 
all  belonged  to  kinds  living  on  the  reef  above,  and  that  they  were  held 
in  position  by  being  wedged  together  and  cemented  by  sponges  and 
other  organisms.  In  fact,  it  was  a  talus  slope,  built  of  the  remains  of 
reef  organisms,  swept  out  by  under-currents  from  the  reefs  above.  At 
the  bottom  of  this  steep,  the  talus  was  found  to  continue  outwards, 
the  individual  fragments  getting  smaller  and  smaller  for  1  to  2  miles. 
The  bottom  then  gradually  became  smoother  between  the  banks,  until 
finally  it  resembled  almost  a  hard  concreted  road.  The  lead  generally 
came  up  empty,  sometimes  with  a  fragment  of  reef  coral,  but  never 
with  any  mud  or  ooze.  With  a  half-inch  wire  rope  we  hauled,  for 
several  miles  between  Salomon  and  I'eros,  trawls  and  dredges,  with 
nets  and  bags,  and  even  once  a  plankton  net.  They  were  never  caught 
up  nor  torn  in  any  way,  and  their  swords  and  sides  came  up  polished, 
proving  that  they  had  l)een  sweeping  along  the  bottom.  Their 
contents  were  practically  devoid  of  animal  life,  and  consisted  of 
a  few  fragments  of  dead  coral.  The  latter  were  all  rounded,  as  if 
constantly  rubbed,  and  absolutely  clean,  without  a  trace  of  coral 
mud ;  in  fact,  it  was  quite  clear  that  the  bottom  between  the  banks 
of  the  Chagos  was  everywhere  current-swept  even  down  to  1000 
fathoms.  Furthermore,  the  difficulty  experienced,  when  the  ship  was 
drifting,  in  getting  our  dredges  and  trawls,  generally  of  quite  sufficient 
weight,  on  to  the  bottom,  until  we  lashed  them  up  with  fire-bars,  and 
the  way  in  which  the  sounding-wire  was  dragged,  showed  clearly  the 
existence  of  strong  currents  at  every  depth.  With  strong  winds  blowing, 
the  dredging-wire  constantly  dragged  under  the  ship  when  drifting, 
proving  the  existence  of  under-currents  of  greater  force  than  those  of 
the  surface.  We  had  not  the  stronger  dredging-wire,  with  which  we 
might  have  anchored  had  the  weather  been  propitious  (which  it  never 
was),  so  as  to  make  precise  measurements ;  but  we  venture  to  think 
that  no  practical  surveyor  could  have  had  any  doubt  as  to  the  existence 
of  strong  currents  between  the  atolls  right  down  to  the  bottom  during 
the  whole  of  our  stay  in  the  Chagos.  On  the  whole,  we  are  inclined 
to  consider  that  the  present  banks  of  the  Chages  were  formed  in  a 
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Bimilar  manner  to  those  of  the  Maldives,  by  the  cutting  down  of  a  land 
hy  the  action  of  the  seas,  and  by  the  subsequent  upgrowth  of  coral 
reefs,  as  the  currents  moderated.  Subsidence  may  have  taken  a  part 
in  perhaps  paving  the  way  for  this  action,  but  in  any  case  we  can  have 
no  doubt  of  the  importance  of  erosion  in  the  past  and  the  present  day 
in  shaping  the  archipelago. 

Kcunion,  Mauritius,  and  Rodriguez  are  three  isolated,  volcanic 


islands  lying  between  lats.  19°  and  21°  30'  S.  They  are  respectively 
10,069,  2711,  and  1300  feet  in  height,  and  Reunion  has  a  still  active 
volcano — the  only  one  in  the  Indian  ocean — in  Grand  Brule,  8613  feet 
in  height.  There  is  nothing  in  the  topography  to  indicate  any  special 
connection  between  the  three  islands,  and  they  are  probably  to  be 
regarded,  together  with  two  small  shoals  near  them,  as  of  quite 
separate  formation  both  to  one  another  and  to  the  large  banks  that 
lie  to  the  north.  Their  reefs  are  for  the  most  part  fringing,  but 
approach  the  barrier  condition  off  parts  of  Mauritius  and  Rodriguez. 
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Elevated  coralline  limeatone  has  long  l>cen  known  to  occur  in  Kodri- 
guez,  and  in  Manritins  we  found  most  of  the  islets  and  some  of  the 
shore  at  Grand  Port  (where  alone  there  is  a  real  liarrier  reef)  forme<l 
liy  an  evidently  recent  elevation  of  something  over  60  feet. 

In  passing  onwards  we  would  draw  attention  to  that  deep  bight 
of  water  which  lies  to  the  east  of  Madagascar,  and  which  is  more  or 
less  enclosed  by  our  third  series  of  shoals  and  reefs — that  of  the 
Seychelles.  We  did  nut  attempt  to  investigate  it  beyond  running 
a  few  soundings  to  the  north-east  of  Madaga.scar,  as  it  seemed  to  have  \ 
l>een  sufficiently  sounded.  Its  average  depth  is  al>out  2300  fathoms, 
and  soundings  l«tween  Mauritius  and  South  Africa  clearly  show  it  to  | 
l»e  qTiite  open  to  the  south,  while  we  found  1962  fathoms  lietwecn  the  || 
former  and  the  Nazareth  bank.  To  the  north-west  again  there  proved  I 
to  be  over  1800  fathoms  between  Cape  Aml>er,  Madagascar,  and  Far-  I 
quhar,  and  2170  fathoms  between  Providence  and  Alphonse-Fran^'ois.  | 
Unfortunately,  our  sounding-machine  broke,  so  that  we  could  get  no  I 
depths  between  Alphonse  and  the  Amiranto  bank  ;  but  there  was  | 
already  one  sounding  of  952  fathoms  marked  on  the  chart,  on  which  | 
also  is  recorded  a  depth  of  1150  fathoms  a  little  south  of  the  direct  f 
lino  between  the  latter  and  the  Seychelles  bank.  Probably  both  L 
banks  are  included  within  the  same  1100  or  1200  fathom-line  as  the  I 
Seychelles.  To  the  north-east  the  wall  would  a]>pear  to  l»e  more  I 
complete,  since  we  found  a  maximum  depth  of  only  961  fathoms 
between  the  Seychelles  and  the  north  Saya  de  ]\Ialha  bank,  ddii  and  | 
130  fathoms  )>etween  the  three  Saya  de  Malha  banks,  and  222  fathoms  I 
l)etween  the  latter  and  the  Nazareth  bank,  (considered  together,  these  I 
soundings  would  point  to  a  remarkably  close  connection  between  the  I 
Saya  de  Malha  and  Nazareth  banks  and  to  a  relationship  Itetween  all  i 
the  banks  of  the  crescent  from  Alphonse  to  Cargados.  | 

Providence  and  Farquhar,  1>etween  which  there  is  a  depth  of  only  f 
890  fathoms,  would  l)elong  to  a  different  group,  which  not  improbably  I 
extends  for  300  miles  east  and  west,  so  as  to  include  Aldabra,  Assum{>-  I 
tion,  Cosmoledo,  and  Astove.  Of  this  group — our  fourth  series  (d) —  3 

we  visited  Farquhar,  Providence,  .and  St.  Pierre  only,  not  deeming  the  ' 
question  of  their  connection  with  the  others  to  be  of  a.s  great  import¬ 
ance  as  the  hills  marked  in  the  charts  of  some  of  the  Ainirante  islands, 
and  the  weather  being  unfavourable.  Aldabra,  Cosmoledo,  I’arquhar, 
and  Astove  are  all  atolls,  the  three  former  of  19,  9,  and  10  miles  in 
length  by  6  miles  broad,  while  Astove  is  2]^  1^7  1^  miles.  In  all  the  P 
outer  rim  is  nearly  perfect,  such  passages  as  there  are  being  quite 
inconsiderable,  and  their  lagoons  do  not  excee<l  8  fathoms  (Farquhar) 
in  depth.  'I'he  lagoon  is  practicjilly  surrounded  by  land  in  Aldabra, 
except  in  three  places,  together  not  more  than  a  mile  in  width,  while 
Farquhar  has  less  than  a  third  of  its  circumference  so  covered.  The 
lagoons  themselves  are  full  of  shoals,  and  have  no  islets.  Of  the  other  I 
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reefs,  Assumption  is  a  crescent  nearly  4  miles  long,  with  a  fringing 
reef,  and  Providence  is  a  reef  of  similar  shape,  24  miles  long,  with 
sand  islets  towards  its  northern  and  southern  ends.  St.  Pierre  lies 
al)Out  17  miles  west  of  the  last,  and  is  separated  from  it  by  nearly 
1000  fathoms  of  water;  it  is  merely  a  small  islet,  les-s  than  a  mile  in 
diameter,  with,  in  some  places,  a  narrow  fringing  reef. 

This  group  of  reefs  and  islands  presents  some  features  of  consider- 


li.F.  nu  COIN,  PK.nns  atom,,  cn\r,os.  mr.  foustf.u  coorF.n  at  rasr  of  r,ARr.K 
MAPON  TRF.E,  ON  WHICH  CAPTAIN  MOKKSBV’S  INITIALS  WF.RK  CUT  IN  1837. 

able  interest.  Aldabra  has  long  lieen  known  as  the  home  of  Testiuln 
elephantina,  and  has  several  rare  and  peculiar  birds.  All  .are  regularly 
fisheil  for  Imth  shell  and  edible  turtle,  for  which  they  are  famous. 
Aldabra  has  been  investigated  by  Prof.  Voeltzkow,  who  descrilies  it  as 
having  lieen  formed  by  a  deposit  of  fOraminiforal  remains  (mainlA* 
coccoliths  and  rhabdoliths),  which  h.as  lieen  elevated  20  to  80  feet  .altove 
the  sea-level.*  There  is  a  narrow  fringing  reef  all  round,  against  which 
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the  land  presents  small  often  undercut  cliff's.  Probably  this  fringing 
flat  owes  its  existence  largely  to  the  abrasion  of  the  land,  as  in  so 
many  of  the  Fiji  islands.  In  any  case,  however  the  land  was  formed, 
there  can  be  no  suggestion  of  its  ever  having  been  connected  with  any 
other.  The  evidence  of  elevation  in  Cosmoledo,  Astove,  and  Assump¬ 
tion  is  less  clear,  and  the  present  islets  of  Providence  are  certainly  due 
merely  to  the  piling  up  of  sand  on  the  reef  by  the  wind  and  waves. 
Farquhar  has  a  series  of  small  hillocks,  and  along  the  middle  of  the 
south  island  a  ridge  which  reaches  a  height  of  75  feet  above  the  water- 
level.  The  first  section,  which  we  prepared  with  the  horizontal  scale 
half  the  vertical  suggested  elevation,  but  the  natural  section  annexed 
(with  the  same  scale  for  both),  pointed  to  a  sand-dune,  piled  up  from 
either  side,  a  conclusion  amply  borne  out  by  the  examination  of  the 
material  of  which  it  is  formed.  St.  Pierre,  however,  differed  in  that  it 
is  an  island  of  coral  rook,  with  its  summit  about  50  feet  above  the  sea, 
but  probably  twice  as  high  when  first  upheaved.  It  is  surrounded  by 
cliffs,  and  such  fringing  reef  as  it  has  was  undoubtedly  formed  by 
erosion  of  the  land.  It  is  now  the  home  of  countless  seabirds,  with 
extensive  deposits  of  guano. 

We  have  mentioned  the  above  comparatively  unimportant  details, 
because  we  think  they  indicate  that  these  islets  lie  in  a  district  which 
is  by  no  means  stable,  by  no  means  at  rest,  or  subject  to  the  same 
movement  all  over  its  area.  The  whole  series  of  banks  now  under 
consideration  may  be  regarded  as  occupying  part  of  the  site  of  the 
Indo-Madagascar  continent.  Yet,  allowing  this  to  be  the  case,  we  are 
seriously  inclined  to  doubt  whether  its  different  reefs  represent  any 
peaks  of  that  land,  but  are  not  rather  the  result  of  separate  volcanic 
eruptions.  Beyond  the  general  evidence  above,  perhaps  scarcely 
worthy  of  the  term  “evidence,”  we  would  point  to  the  result  of  a 
dredging  in  844  fathoms,  within  2  miles  of  the  100-fathom  line,  off  the 
south-west  of  Providence  reef.  In  this  we  obtained,  with  a  large 
triangular  dredge,  a  few  masses  of  sticky,  semi-oonsolidated  mud  and 
about  5  cwt.  of  stones.  This  mud  consists  of  practically  pure  volcanic 
ash,  while  the  stones  are  of  these  kinds:  (1)  manganese  nodules  formed 
round  nuclei  of  ash,  (2)  consolidated  ash,  and  (3)  masses  of  coral  rock 
from  the  reef  above,  coated  with  manganese.  Now,  round  coral  islands 
the  bottom  is  invariably  covered  with  masses  and  fragments  of  coral, 
or  with  coral  mud,  no  trace  of  which  occurs  mixed  up  with  the  above 
deposit.  In  the  Pacific  ocean,  at  such  depths  off  coral  islands  there 
would  certainly  be  a  deposit,  into  which  the  sounding-tube  would  be 
naturally  driven  for  several  inches,  and  we  can  only  conclude  that  its 
absence  here  is  due  to  strong  iinder-currents,  perhaps  outwards  from 
Providence  reef,  perhaps  merely  {)assing  along  the  same.  This  view 
is  supported  by  the  fact  that  many  of  the  rocks  themselves  came  up 
with  their  surfaces  quite  polished,  and  with  hydroids  and  worm-tubes 
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attached,  both  of  forms  which  cannot  exist  on  mnd.  Further,  tho  man¬ 
ganese  of  tiie  noduica  ia  1  to  2  inches  in  thickness,  and  for  it  to  have 
attained  this,  the  individual  nodules  must  have  lain  freely  on  the 
bottom  for  long  periods.  Without  attempting  to  go  into  the  question 
fully,  we  may  express  our  conviction  that  here  we  have  part  of  the 
mound  on  which  Providence  reef  was  built  up  exposed  by  under-currents 
and  that  wo  have  the  first  definite  evidence  of  the  nature  of  the  founda¬ 
tion  on  which  a  regular  and  typical  existing  coral  reef  has  l»een  built  up. 
We  may,  perhaps,  here  refer  to  the  l>ottom  samples  obtaine<l  during 
the  cruise,  in  so  far  as  manganese  is  coneerneel.  Where  carbonate  of 
lime  rocks  alone  exist,  as  off  coral  reefs,  manganese  ia  not  found  either 
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in  nodules  or  as  scales  in  the  ooze  or  mud.  Pound  Ceylon  there  is 
plenty,  but  off  Chagos  we  found  no  trace,  nor  yet  to  the  south,  until  we 
approached  Mauritius,  where  certain  deposits  appeared  as  if  dusted  with 
it.  Near  Farquhar  tho  bottom  samples  were  similar,  and  at  different 
places  off  Providence,  in  addition  to  the  above,  we  got  several  coral 
masses  more  or  less  discoloured  by  it.  .Again,  from  Alphonse,  through 
the  Seychelles,  right  down  through  Saya  de  Malha  to  Cargados,  we 
practically  found  no  trac'e.  Such  V^eiug  the  case,  tho  presence  of  deposits 
containing  manganese  between  Farquhar  and  Providence,  since  we 
can  scarcely  suppose  them  to  be  in  any  way  under  the  influence  of 
Madagascar,  does  point  to  a  marked  difference  in  that  as  compared  with 
other  regions  we  visited. 
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We  pass  now  to  the  third  series  of  reefs  and  shoals — that  of  the 
Seychelles,  which,  in  its  crescent  shape,  is  particularly  remarkable  in 
relation  to  the  former  connection  of  Madagascar  and  India.  Its 
length  is  roughly  1300  miles  included  within  the  1100-fathom  line, 
and  its  probable  total  dimension  is  upwards  of  100,000  square  miles. 
As  already  pointed  out,  there  would  appear  to  be  a  special  connection 
between  the  Saya  de  Malha  and  Nazareth  banks,  and  our  investiga¬ 
tions  showed  a  close  similarity  between  the  same.  Nazareth  is  a  bank 
about  225  miles  long  by  a  maximum  breadth  of  about  90  miles,  with 
an  extraordinary  surface  shoal,  Cargados  Carajoz,  at  its  south  end, 
32  miles  long,  crescent-shaped,  with  its  convexity  to  the  east.  The 
main  reef  has  eight  islets,  and  there  are  in  addition  over  twenty  others 
arising  on  separate  patches  of  reef  within  the  crescent,  Itesides  two 
isolated  islands  3  and  10  miles  to  the  north.  Nearly  all  these  islands 
have  (or  had)  deposits  of  guano,  and  were  the  homes  of  sea-birds.  So 
far  as  we  could  see,  they  showed  little  signs  of  elevation,  and  their 
reefs  were  everywhere  typical  coral  reefs.  Unfortunately,  we  had  to 
confine  our  investigations  to  this  southern  part,  the  weather  being 
continuously  unfavourable,  hut  the  rest  of  the  bank  would  appear  to 
have  an  average  depth  of  30  to  40  fathoms,  vdth  one  area  of  14  to  20 
fathoms  in  the  centre ;  in  no  way  did  it  appear  to  show  any  approach 
to  an  atoll  condition.  Opposite  Cargados  the  bank  was  about  30  miles 
broad,  suddenly  falling  off,. in  the  four  places  where  we  sounded  over 
its  edge,  from  about  40  to  250  fathoms  in  less  than  half  a  mile.  Its 
central  part  was  extraordinarily  level,  sounding  after  sounding  being 
recorded  between  30  and  35  fathoms.  On  approaching  the  edge,  there 
appeared,  both  to  the  south  and  west,  to  be  a  decrease  to  about  27 
fathoms,  but  our  soundings  alone  would  scarcely  ’allow  ns  to  deduce 
the  existence  of  any  even  low  rim.  However,  our  dredgings,  of  which 
we  put  down  thirty-five,  showed  a  marked  line  of  coral  and  nnllipore 
rubble  around  the  edge,  such  as  might  form  the  foundation  of  a  surface 
reef  in  course  of  time,  while  the  centre  was  covered  quite  uniformly 
by  the  hardest  of  sand,  covered  with  growing  weed. 

The  three  banks  of  Saya  de  Malha  included  in  their  100-fathom 
lines  are  respectively  from  south  to  north  of  about  250,  14,000,  and 
1200  square  miles.  The  south  bank  is  a  flat  shoal,  and  the  north  one 
a  basin  with  40  fathoms  in  the  centre  and  a  nearly  complete  rim  at 
less  then  15  fathoms.  The  central  bank  is  about  50u  miles  round 
by  120  across  in  any  direction.  It  has  a  marked  rim  at  less  than 
20  fathoms  for  nearly  200  miles  to  the  north-west,  and  a  depth  of 
50  to  65  fathoms  in  the  centre.  To  the  north  of  the  rim,  between  the 
banks,  we  found  the  slope  to  be  as  precipitous  as  off  Cargados,  but  to 
the  south  the  whole  bank,  according  to  our  soundings  and  dredgings, 
appeared  to  rise  up  quite  gradually  from  the  centre  of  the  channel 
between  it  and  the  Nazareth  bank.  Our  dredgings,  indeed,  carried  us 
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right  on  to  the  bank  without  any  trace  of  any  steep,  and  disclosed 
a  hard  bottom,  and  within  a  bight  of  the  100-fathom  line  a  large  area 
covered  with  coarse  bivalve  shells  and  some  coral  fragments  swept  off 
the  reefs  above. 

The  passages  below  the  100*fathom  line  between  Nazareth  and  the 
Seychelles  were  of  interest  in  respect  to  the  currents,  but,  unfortunately, 
we  could  make  no  precise  observations.  The  channel  between  the 
north  and  the  central  Sayade  Malha  banks  proved  to  attain  a  maximum 
depth  of  about  636  fathoms,  bottom  hard  with  a  few  attached  deep-sea 
corals.  While  dredging  in  it  from  ;>00  fathoms  downwards,  the  ship 


Jl.K  DK  I.A  I’EBSK,  BAI.OMON  ATOM.,  CIIAOOS.  Nri.I.IPOIlK  lifTTRESS  OKOWINO  OIT 
FROM  THK  SKAWAHI)  F.DCiE  OF  THK  UF.KF. 


drifted  6  miles  to  the  west-north-west  in  three  hours,  while  we  took 
three  hauls  of  a  small  trawl.  The  latter  was  weighted  with  firebars, 
and  in  each  case  went  down  almost  perpendicularly  for  about  l.'tO 
fathoms,  when  it  began  very  markedly  to  haul  out  to  the  north-east 
almost  at  right  angles  to  the  ship’s  course.  Probably  our  first  attempt 
never  reached  the  bottom,  but  after  adding  fresh  weights  and  allowing 
more  wire  and  as  rapid  a  descent  as  possible,  we  succeeded  in  doing  so. 
Whatever  was  the  cause  of  the  current  in  an  opposite  direction  to  the 
wind  and  surface  drift  we  can  scarcely  profess  to  say,  but  of  its 
existence  there  was  no  reasonable  doubt. 

The  bottom  again  Itetween  Saya  de  Malha  and  the  Seychelles  would 
appear  to  be  current-swept,  and  our  impression,  when  watching  the 
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soundings  with  the  ship’s  head  to  tho  wind,  was  that  there  existed 
a  similar  undercurrent.  Taking  all  tho  soundings  between  100  and 
1000  fathoms  in  the  passages  from  Nazareth  to  the  Seychelles,  we  get 
the  following  list  of  bottoms:  hard,  10;  shell  and  coral,  6;  sand,  8; 
coral  mud,  1.  When  the  actual  samples  are  examined  these  soundings 
become  of  still  greater  significance,  since  in  no  single  case  was  there 
more  than  a  mere  trace  of  tho  l)ottom.  Indeed,  tho  bottom  throughout 
in  these  passages  may  be  said  to  be  hard  and  with  no  marked  deposits 
of  mud  or  ooze,  such  a  bottoni  as  could  only  Ikj  found  in  a  current- 
swept  region. 

Tho  Amiranto  bank  has  eleven  jtatches  of  surface  reefs  and  seven 
islets  on  an  area  of  1100  to  1200  square  miles,  about  80  miles  long 
north  and  south;  while  Dcsrochos,  a  round  atoll  bank  10  miles  in 
diameter,  lies  about  8  miles  to  tho  cast,  tho  channel  l)etwecn  attaining 
a  depth  of  874  fathoms.  Tho  bank  itself  has  more  or  less  the  same 
contour  as  the  other  submerged  banks,  probably  rising  from  alout  700 
fathoms,  all  round  except  to  tho  north,  to  tho  r)0-fathom  line.  Its 
surface  is  decidedly  irregular,  as  masses  of  growing  corals  and  nulli- 
poros  may  l»o  found  anywhere,  but  nowhere  attains  a  greater  depth 
than  37  fathoms.  On  its  edges,  where  nulliporos  flourish,  there  is 
perhaps  a  greater  tendency  to  growth,  but  the  term  “  atoll  ”  cannot 
.08  yet  be  applied  to  it.  Of  its  reefs,  IJemire  and  St.  Joseph  are  atolls 
with  lagoons  of  less  than  .'I  fathoms  in  depth.  3’ho  former  has  no  land, 
but  there  are  certain  masses  on  the  reef  which  from  tho  ship  appeared 
to  be  the  remains  of  such.  St.  .Toseph  has  eight  islands,  which  clearly 
demonstrate  tho  increase  of  its  lagoon  at  tho  expense  of  the  land, 
showing  everywhere  destroyed  trees  and  bushes,  and  in  many  places 
lines  of  old  beaches.  The  hills  marked,  doubtless  by  an  error  of  the 
draftsman,  on  St.  Joseph  and  Darros  do  not  exist,  but  there  are  indica¬ 
tions  that  those  islands,  as  well  as  I’oivn'  and  Dosroches,  owe  their 
foundation  to  some  change  of  level.  Eagle  island,  however,  shows  a 
definite  upraising  of  at  least  20  feet,  l)eing  formed  of  coral  rock,  and 
in  many  ]daces  fringed  by  low  cliffs.  African  islands,  lastly,  are 
probably  due  to  a  piling  up  by  tho  sea  of  reef  m.atorial. 

The  Seychelles  bank  has  lying  off  its  south-east  part  several  isolated 
masses  in  Fortune,  Constant,  Platte,  and  Cootivy  banks,  the  last  two 
only  with  surface  reefs  and  land.  They  present  no  atoll  features,  nor 
any  conditions  markedly  differing  from  the  submerged  banks  which  wo 
visite^l.  Coetivy  is  about  G  miles  long,  and  has  sand-dunes  and  ridges 
varying  up  to  about  70  feet  in  height. 

{To  he  eonlinnt'il.) 
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RECENT  SURVEY  AND  EXPLORATION  IN  SEISTAN.* 

By  Colonel  Sir  HENRY  McMAHON,  K.C.I.E.,  C.S.I, 

1  iiAVK  said  tio  mucli  on  the  scientific  aspects  of  Seistan  that  it  may 
now  interest  you  for  a  change  to  learn  something  of  the  personal 
experiences  of  our  mission  in  that  country. 

Wo  were  a  party  of  nearly  l.’iOO  persons,  incliuling  twelve  t  llrilish 
ollicors,  a  large  staff  of  European  aiul  native  subordinates,  comprising 
survey,  irrigation,  and  other  civil  departments,  and  a  military  escort 
of  ‘iOO  infantry  of  the  124th  llaluchistan  liegiment  and  6o  sabres  of 
the  35th  Sind  Horse.  We  were  amply  provided  with  all  that  was 
necessary  for  purposes  of  display  suitaldo  to  the  status  of  our  mission, 
or  for  maintaining  our  position  in  the  face  of  opposition  or  obstruction. 
Wo  were  well  equipped  for  every  possible  contingency,  for  heat  and 
cold,  flooded  rivers  and  waterless  deserts.  It  is  well  that  wo  were  so 
equipj>ed,  fur  all  our  resources  had  to  stand  the  strain  of  work  under 
most  difficult  and  varied  conditions. 

We  loft  (juetta  early  in  January,  1903,  and  marched  across  the 
desert  to  the  Ilelmand,  which  a  portion  of  the  mission  struck  at  Landi 
Mahd.  Wala,  and  the  rest  at  Khwaja  Ali.  A  blizzard  which  the  main 
}>arty  encountered  before  reaching  the  Ilelmand,  the  first  of  a  long 
course  of  blizzards  with  which  we  wore  destined  to  become  painfully 
familiar,  burst  on  us  while  on  the  march.  Wo  had  three  men  frozen 
to  death,  and  lost  a  great  number  of  camels. 

We  marched  down  the  Ilelmand,  and  reached  Seistan  in  the  middle 
of  February.  We  stayed  in  that  country  for  two  and  a  quarter  years. 
Our  life  and  movements  were  largely  regulated  by  the  climate.  Seistan 
has  only  two  seasons,  winter  and  summer  :  spring  and  autumn  do  not 
exist.  One  jumps  within  a  few  hours  from  cold  winter  into  hot 
summer,  and  from  hot  summer  into  cold  winter.  The  summer  lasts 
from  April  to  November,  seven  months,  and  is  a  long  weary  period  of 
cloudless  sky  and  great  heat,  which  reaches  a  maximum  in  the  shade  for 
many  months  of  110^  to  119°  Fahr.  A  portion  of  the  summer,  i.e.  four 
months,  is  taken  up  with  that  terrible  wind  the  “  Ilad-i-sad-o-bist  roz,” 
which  mitigates  the  heat  and  prevents  it  becoming  altogether  un¬ 
bearable. 

During  the  early  portion  of  summer  the  rivers  are  all  in  high 

•  Con  tinned  from  j).  228. 
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and  sort  of  flying,  creeping,  crawling  beast  imaginable,  large  and 
siaall,  fill  the  air,  and  cover  the  ground  as  evening  sets  in.  To  sit 
near  a  light  is  impossible,  and  so  one  has  to  eat  one’s  dinner,  insects 
and  all,  in  semi-darkness,  and  find  one’s  way  to  bed  in  the  dark. 
Another  harbinger  of  what  ought  to  lie  the  spring  in  Seistan  is  the 
exodus  from  their  winter  hiding-places  of  the  snakes,  which  are  very 
numerous  in  that  country.  A  poisonous  little  vi|>er  {^Ecliis  carinata)  is 
the  most  common  of  them.  Four  of  our  men  were  bitten,  but  all  luckily 
recovered  after  some  weeks  of  illness.  When  the  big  summer  wind  sets 
in,  it  blows  away  the  insects,  and  for  a  time  one  is  free  from  this  plague ; 
but  if  the  wind  drops  any  evening,  out  they  all  come  again. 

Horses,  camels,  and  other  animals  in  Seistau  have  a  plague  of  their 
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flood,  and  throughout  the  sunimer  the  llamun  is  a  big  sea,  and  the 
lowlying  lands  of  Seistan  are  either  submerged  or  liable  to  inunda¬ 
tion.  We  had,  therefore,  to  look  round  for  a  place  of  safety  from  floods, 
and  we  had  our  main  camp  each  summer  on  a  high,  bare,  gravel-plain 
on  the  south  bank  of  the  Rud-i-Seistan  and  between  that  river  and  the 
Ilelmand.  One  of  the  pleasing  features  of  a  Seistan  summer  is  the  plague 
of  insect  life  that  swarms  in  that  country.  There  are  no  wild  flowers  in 
Seistan,  and,  as  I  said,  no  spring  season  such  as  one  finds  in  other 
countries.  Nature  has,  1  suppose,  to  mark  the  missing  season  in  some 
way  or  other,  and  does  so  here  by  the  outburst  of  insects,  which  come 
to  life  the  day  after  winter  ends.  Midges,  mosquitoes,  and  every  kind 
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uwii  in  thu  form  of  a  species  of  gadfly,  which  toriueut  them  unmercifully 
all  the  summer.  Their  bites  draw  blood  and  cause  great  pain.  Worse 
than  this,  we  have  to  thank  this  fly  for  the  prevalence  of  the  disease 
which  proves  so  fatal  to  horses  and  camels  in  Seistan.  This  disease 
we  found  to  be  what  is  known  in  India  as  “  sarra,”  and  we  found  in 
the  blood  of  the  gadflies  caught  on  horses  the  trypanosome  of  sarra 
(AVunsu).  To  protect  our  horses  from  this  scourge,  we  found  it 
necessary  to  follow  the  example  of  the  Seistan  jieople,  and  keep  blankets 
carefully  wrapped  round  our  horses'  stomachs  even  when  ridden.  In 
the  early  part  of  summer,  when  the  scourge  is  worst,  our  horses  wore 
pyjamas,  and  lo<jked  somewhat  peculiar.  Notwithstanding  all  pre- 
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cautions,  however,  we  lost  many  hundre^ls  of  camels  from  this  disease, 
and  out  of  our  200  horses  we  lost  no  less  than  120. 

So  much  for  the  delights  of  the  Seistan  summer  with  its  heat,  wind, 
and  insects.  The  winter  offered  an  extraordinary  contrast  in  the 
matter  of  temperature,  for  the  cold  was  often  intense,  going  down  to 
within  a  few  degrees  of  zero,  and  this  was  made  all  the  harder  to  bear 
by  the  terrible  blizzards  which  are  so  common  from  ])eceml)er  to  the  end 
of  March.  We  felt  the  cold  all  the  more  severely,  as  our  work  used  to 
keep  the  whole  mission  moving  alK)ut  all  the  winters  in  the  lowlying 
portions  of  the  country  along  the  banks  of  the  rivers  and  shores  of  the 
ITamun,  where  our  camp  was  nearly  always  pitched  on  damp  ground. 
Our  work  made  us  spend  the  winters  splashing  about  in  rivers  and 
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IJamtiuB,  au  extremely  cold  o|)eration  wben  blizzards  were  on.  Necesisity 
is  tbe  motber  of  invention,  and  our  camp  soon  became  very  clever  in 
protecting  themselves  by  ingenious  methods  from  tbe  cold  and  wind. 
When  reeds  and  branches  of  tamarisk  were  available,  as  they  often 
were,  thick  screens  used  to  be  run  up  on  tbe  windward  side  of  tents  and 
animals,  and  it  would  sometimes  have  been  difficult  fur  a  stranger  to 
find  our  camps,  so  well  were  they  thus  sheltered. 

To  give  some  idea  of  tbe  extent  of  tbe  cold  and  tbe  force  of  tbo 
blizzards,  1  may  note  that  in  January,  1905,  not  only  the  stagnant 
Ilamuns  and  lakes  were  hard  frozen  over,  but  even  tbe  big  rivers  with 
their  strong  currents.  Tbe  force  of  tbe  blizzards  was  terrific.  That  of 
the  end  of  March,  19o5,  showed  on  our  anemometers  a  velocity  of  no 
less  than  120  miles  an  hour,  and  fur  a  whole  sixteen  hours  tbe  average 
velocity  was  over  88  miles  au  hour.  The  destruction  caused  to  camels 
was  terrible,  and  we  lost  hundreds  at  a  time.  The  blizzard  of  March, 
1905,  killed  in  four  days  no  less  than  200  camels.  1  may  note  here  that 
from  one  cause  and  another  we  lost  4900  camels  daring  the  two  and  a 
half  years  of  our  work. 

Winter  and  summer  work  had  to  be  carried  on  at  full  pressure. 
Thera  were  extensive  topographical  and  hydrographical  surveys  to  be 
made,  and  information  of  all  kinds  to  be  collected.  The  actual  marking 
out  of  the  boundary-line  with  pillars  after  the  course  of  the  boundary 
had  been  settled  was  a  difficult  task.  One  hundred  and  ten  miles  of  it 
was  through  a  waterless  desert,  both  luuuntain  and  plain,  where  water 
had  to  be  brought  for  men  and  beast  from  long  distanc'es,  and  about 
100  miles  lay  along  rivers  and  through  swamps  and  lakes.  Tbe  wear 
and  tear  of  our  work  was,  of  course,  very  trying  to  men,  and  we  lost 
fifty  men  in  all.  The  mortality  list  itself  is  a  record  of  tbe  varying 
conditions  of  country  and  climate,  fur  we  lost  two  men  from  heat,  seven 
from  heat  and  want  of  water,  three  from  being  frozen  to  death,  and 
four  from  drowning. 

Tbe  history  of  the  seven  who  died  from  heat  and  thirst  is  one  of 
the  saddest  chapters  of  our  mission  history,  but  it  affords  u  splendid 
instance  of  the  zeal  for  work  and  devotion  to  duty  which  our  Indian 
native  fellow-servants  of  His  Majesty  possess.  The  disaster  wasidue  to 
that  burning  desire  which  possesses  the  breasts  of  geographers,  British 
and  native,  to  fill  up  those  blank  spaces  now  getting  so  few  and  far 
between  on  our  ma])s.  Tbo  Dasht-i-Margo  had  always  been  one  of 
those  blanks.  Many  have  skirted  its  edge ;  none  had  entered  it.  To 
one  of  our  most  distinguished  native  surveyors,  Khan  Bahadur  Mohi- 
uddin,  fell  the  duty  of  being  the  first  to  attack  this  tract,  and  none 
were  so  keen  as  himself  to  do  so.  Ho  was  an  old  surveyor,  and  especially 
well  acciistomo<l  to  work  in  a  waterless  coutitry.  He  started  from  the 
Helmand,  near  Cbahar  Burjak,  with  a  well-equipped  party  of  four  chain 
men,  two  camel-men,  and  four  guides.  Zeal  took  him  further  than 
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]ii'U(lcaco  would  dictate,  aud  one  evonitig  tliiue  of  the  giildcis,  after 
trying  to  perauade  Sheikh  Mohiuddin  to  give  up  hia  enterprise  and 
return  Itefure  it  waa  too  late,  determined  to  try  and  save  their  own 
livea.  They  tied  theiuaelvea  on  their  camela,  and  tied  their  cainela  in  a 
atring,  and  let  tliem  go  where  instinct  took  them.  The  riders  soon  lust 
conaciouaneEs,  hut  their  camels  took  them  to  the  Shand,  where  a  hunter 
of  wild  asaea  providentially  found  them,  aud  brought  them  to  life,  and 
guided  them  back  to  safety.  The  morning  after  their  departure  found 
Sheikh  Mohiuddin  and  hia  party  with  no  water  left  in  their  water-bags, 
under  the  fierce  heat  of  the  sun  on  a  scorching  plain.  A  portion  of  the 
l>arty  dug  for  water  in  a  dry  nullah-bed  close  by,  but  without  success, 
and  the  only  relief  they  got  was  by  throwing  the  cool  dug-out  sand  over 
their  burning  bodies.  One  of  the  party,  their  last  remaining  guide,  col¬ 
lapsed,  and  the  others  went  back  to  find  Sheikh  Mohiuddin  lying  dead, 
with  his  horse  lying  dead  beside  him.  The  two  camol-men  had  disap- 
])eared,  no  one  knew  where,  and  the  four  remaining  men  of  the  party, 
the  four  chain-men,  found  themselves  alone.  One  of  their  number,  Saidu, 
whose  name  deserves  to  live  in  the  annals  of  heroism,  put  duty  before 
other  considerations  even  at  that  awful  crisis.  He  cut  ofif  from  Sheikh 
•MohiuJdin’s  plane-table  the  precious  map  for  which  so  much  had  been 
risked,  and,  knowing  he  could  not  long  retain  consciousness,  wrapped  it 
round  his  waist  in  his  waist-cloth,  and  started  off  with  his  threu  com¬ 
rades,  in  the  fund  hope  of  finding  water,  they  knew  not  where.  They 
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struggled  uu  that  day  aud  all  night,  and  the  next  morning  three  fell, 
unaMe  to  proceed.  The  brave  £aidn  atumbled  on.  He  says  he  soon 
lost  consciousness,  and  when  he  next  came  to,  he  found  himself  at  night 
half  lying  in  a  pool  of  water.  There*)!  wandering  Afghan  found  him, 
and  carried  him  on  his  hack  to  Chakansur,  which  proved  to  Ije  close  by. 
There  our  kind  Afghiin  friends  took  great  care  of  him,  and  after  some 
days,  when  he  was  able  to  be  moved,  they  brought  him  back  to  ns. 
Thus  was  the  first  portion  of  tho  blank  of  the  1  lasht-i-Margo  filleil  up 
aud  its  survey  preserved.  It  cost  us  seveu  valuable  lives.  The  search 
parties  which  we  subsetiuently  sent  out  to  recover  the  bodies  of  Sheikh 
Mohiuddin  and  his  ill-fated  companions  tilled  up  some  other  {tortious  of 
this  blank. 

In  the  last  winter  of  our  stay  in  Seistan,  a  new  and  quite  unheard- 
of  plague  visited  the  country  and  us.  First  the  jackals,  which  swarui 
in  the  country  in  huge  packs,  went  mad  and  attacked  men  and  animals. 
Four  of  our  men  were  attacked  and  bitten,  of  whom  one  died  of  hydro- 
]ihobia.  Then  the  numerous  wolves  of  the  country  went  mad  too,  and 
played  havoc  in  the  villages  and  encampments  of  the  wandering  nomads. 
Tales  of  damage^to  men  and  animals,  and  of  deaths  from  hydrophobia 
poured  in  from  all  sides.  Iliad  dogs  also  were  most  unpleasantly 
numerous.  And  as  8eistan  swarms  with  village  pariah  dogs  and  the 
big  fierce  dogs  of  the  nomad  people,  Seistan  had  a  very  lively  time  of 
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it.  The  local  people,  much  as  they  value  dogs  for  protecting  their 
flocks  from  wolves  and  themselves  from  thieves,  killed  nearly  all  their 
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iliigB,  iiod  a  wholesale  destraction  of  our  cauiue  coiupuuions  became 
nec-cssary  iu  the  mission  camp,  and  every  possible  precaution  was  taken 
to  protect  our  camps  from  the  onslaughts  of  mad  animals.  A  terrible 
incident,  however,  occurred. 

On  the  night  of  March  25,  1005,  when  the  big  blizzard  was  raging, 
a  mad  wolf,  or  j)erhaps  two  wolves,  time  after  time  throughout  the 
night  attacked  the  camp  of  our  camel  corps.  The  darkness,  and  the 
chaos  of  noise  and  wind  and  driving  sand  that  was  raging,  prevented 
the  men  from  seeing  the  wolf  or  wolves  and  killing  them.  It  was 
found  next  morning  that  a  horse  and  no  less  than  seventy-eight  camels 
had  been  bitten  and  ravaged.  Of  these,  no  less  than  forty-eight  sub- 
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lequently  developed  hydrophobia  and  had  to  be  destroyed.  The  horse 
also  went  mad. 

All  things  have  an  end,  and  this  merciful  rule  applied,  I  am  glad  to 
say,  to  our  stay  in  Seistan.  The  work  of  arbitration  was  at  last  accom¬ 
plished,  and  on  May  15,  1905,  our  mission  started  back  to  India.  We 
returned  by  the  trade  route,  through  Robat  and  Nushki,  and  had  a 
very  trying  time  crossing  the  de.‘ert  at  the  very  hottest  season  of  the 
year.  Wo  had,  of  course,  to  march  at  night,  for  the  heat  in  the  day¬ 
time  was  very  severe.  We  only  lost  one  man  on  the  march,  a  jioor  levy 
sowar,  who  wandered  from  the  road,  and  whose  dead  body  and  that  of 
his  horse  oar  search  parties  subsequently  found  in  the  waterless  tract 
to  the  north  of  our  route. 
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The  tem{>eraturu  during  the  lust  week  is  perhaps  worth  notice. 
Til*  daily  maximum  in  the  shade  that  week  was  113^,  116',  120^,  111)’, 
122^°,  120i°,  and  llOi”  Fahr.  You  can  therefore  understand  our 
pleasure  in  reaching  the  cool  highlands  of  Quetta  on  June  17,  and 
finding  ourselves,  after  two  and  a  half  years  of  the  wildemees,  back  in 
civili/.ation  once  more. 

Let  me  say  a  very  few  words  in  conclusion.  Many  may  infer,  from 
what  1  have  said  of  the  delights  of  life  in  Scistan,  that  it  is  a  most 
undesirable  place  to  reside  in.  It  must  be  remembered  that  our 
experiences  are  based  on  a  life  in  tents  and  on  outdoor  work  carried  on 
all  the  year  round,  generally  in  the  wildest  and  worst  parts  of  that 
country.  If  one  hud  a  comfortable  hou.su  and  its  civilized  conveniences 
for  mitigating  heat  and  cold,  keeping  out  insects,  and  so  on,  Seistan 
would  not  lie  so  very  dreadful  a  place  to  live  in  as  I  may  have  depicted. 

The  old  ruins  that  testify  to  the  populousness,  wealth,  and  prosperity 
of  Seistan  in  the  past,  show  that  it  must  also  have  been  a  popular 
resort.  Most  of  the  evils  and  discomforts  of  present  life  there  are  due 
to  the  triumph  of  chaos  over  civilization,  and  nature  has,  as  she  always 
does  in  such  cases,  wreaked  her  vengeance  on  the  country.  Increase  of 
cultivation  would  do  much  to  remove  the  insect  plague,  affect  the 
climate,  and  check  the  destructive  agencies  of  nature,  which  now  work 
their  will  unfettered  and  unrestrained.  Seistan  might,  by  human 
agency,  be  made  once  more  a  country  pleasant  to  live  in. 

The  extraordinary  fertility  of  its  soil,  even  under  present  conditions, 
makes  it  a  country  of  enormous  latent  wealth  and  vast  possibilities. 
Its  geographical  position  and  natural  resources,  both  in  grain  and 
cattle,  render  it  a  place  of  great  strategic,  political,  and  commercial 
importance.  If  any  one  doubts  this,  let  him  study  the  extraordinary 
efforts  our  Russian  rivals  have  made  and  are  making  to  supplant  our 
infiuence  and  establish  their  own  in  Seistan. 

I  feel  painfully  cognizant  that  this  paper  has  many  shortcomings, 
but  Seistan,  with  its  many  aspects  and  problems,  is  too  large  a  subject 
to  treat  in  so  short  a  space,  I  have  not  been  able  to  allude  to  many  of 
the  branches  of  work  to  which  we  devoted  our  energies  during  our  stay 
in  Seistan.  Of  our  political  work  I  need  say  nothing,  but,  besides 
geographiciil  and  the  archamlogical  work  I  have  refeiTed  to  in  this 
paper,  much  valuable  ethnological,  meteorological,  geological,  zoological, 
botanical,  and  other  work  was  done.  The  results  are  all  being  care 
fully  recorded,  and  will,  I  hope,  assist  future  workers  in  this  most 
interesting  of  countries. 

Before  the  paper,  the  Presipkkt  :  For  Colonel  Sir  Henry  McMahon  there  is  no 
need  whatever  for  any  words  of  introduction,  or  that  I  should  delay  you  fur  a 
moment.  I  will  at  once  call  upon  him  to  read  his  paper  on  “  Recent  Survey  and 
Exploration  in  Seistan.” 

After  the  pajjcr,  the  I'uksioknt:  When  Sir  Henry  McMahon  aas  despatched 
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ujion  his  journey  to  Seistan,  he  was  sent  there  by  a  statesman  wliosc  name  will  live 
(so  long  as  the  English  dominion  remains  in  India)  as  one  of  the  very  greatest  of 
our  viceroys,  Lord  Curzon  of  Kedleston,  and  I  am  sure  you  will  be  very  glad  if 
Lord  Curzon  will  say  a  few  words  on  this  occasion. 

Lord  CtinzoN  ok  Kkdi,E8Ton:  I  have  never  bad  the  ill  fortune  to  vi.sit  Seistan 
myself,  but  yet  in  one  way  or  another  I  have  had  a  great  deal  to  do  with  it.  When 
I  wrote  a  book  upon  Persia  some  fourteen  or  fifteen  years  ago,  I  called  attention 
to  what  then  seemed  to  me  to  be  its  very  great  commercial,  jwlitical,  and 
strategical  impo''tancc.  All  subsequent  investigations,  of  which  those  recordesl  by 
Sir  Henry  McMahon  to-night  are  the  most  imp>rtant,  have,  I  think,  tended  to 
confirm  the  accuracy  of  those  forecasts.  Then  when  I  was  in  India,  it  fell  to  my 
lot  to  do  a  good  deal  to  encourage  the  trade  route  to  Seistan — the  latest  methinl 
adojiteil  by  ourselves  for  increasing  the  beneficent  influence  of  Great  llritain  in  that 
|iart  of  Asia.  I  was  responsible  for  erecting  that  not  uncommodious  building 
above  which  flew  the  Ilritish  flag  in  the  picture  that  you  saw  earlier  in  the  evening. 
And  perha)«  not  the  least  of  the  services  that  I  have  ever  had  the  opportunity  of 
rende'ing  in  connection  with  Seistan  was  in  dispatching  Sir  Henry  McMahon  to 
conduct  the  mission  which  he  has  so  modestly  recorded  to-night.  The  matter  rose 
in  this  way.  Seistan  is  a  country,  as  he  indicate<l  to  us,  which  possesses  two 
remarkable  features.  The  first  is  its  physical  position  at  a  ]ioint  where  the 
dominions  of  Persia,  Afghanistan,  and  Great  Hritain  touch;  the  second  is  the  fact 
that  so  much  of  cultivation,  wealth,  and  possibilities  for  the  future  as  it  enjoys  is 
due  to  the  river  Helmand.  These  conditions,  however,  both  {lolitical  and  physical, 
are  such  as  from  time  to  time  lead  to  trouble.  Thirty  years  ago,  or  more,  that 
eminent  man,  Sir  Frederic  Goldsmid,who  used  to  be  one  of  our  foremost  supporters 
in  this  Society,  conducted  the  first  Seistan  Demarcation  Commission,  and  the  results 
of  his  labours  have  been  recorded  in  the  book  which  has  been  the  locus  rlassicus 
on  the  subject  ever  since.  Circumstances  subseijuently  changed.  The  river 
Helmand  continued  to  wander,  and  part  of  Sir  Frederic  Goldsmid’s  demarcation 
haii  never  been  completerl.  Diiliculties  arose  on  the  subject,  which  terminated  in 
collision  between  the  Persians  and  the  Afghan.".  Under  the  terms  of  an  old 
treaty,  it  was  for  Great  Britain  to  comjxise  these  differences,  and  under  the 
constitutional  pxiwers  which  I  (njoyeil,  it  was  fiir  me  to  appoint  an  officer  to  do  it. 
Out  of  the  whole  of  the  oflicers  available  for  the  purpose  in  India,  I  had  no 
hesitation  in  selecting  Sir  Henry  McMahon  for  the  task.  I  regard  him  as  one  of 
the  very  best  of  that  able  and  efficient  band  of  oflicers  who  are  traincil  up  to 
the  work  of  empire  on  the  frontiers  of  India,  and  who  are  cajiable  of  undertaking 
any  task  which  may  l>e  placed  in  their  hamis.  His  frontier  exjierience  is  absolutely 
unique  along  the  whole  line  that  se]>arates  India  from  the  country  either  of 
Afghanistan  or  of  the  Baluch  tribes,  and  upon  every  sei'tion  of  it  Sir  Henry 
McMahon  has  left  his  mark.  Possessing  a  mastery  of  the  sciences  required  for 
boundary  demarcation,  a  faculty  fur  dealing  with  native  tribes  not  uncommon  in 
India,  though  h.ardly  known  to  those  at  home,  and  a  capacity  for  discharging  all 
the  duties  requisite  in  oflicers  engaged  in  frontier  work,  I  felt  that  Sir  Henry  was 
the  man  to  carry  through  this  particular  job.  Now  wc  have  listened  to  his  paper 
this  evening.  1  have  called  it  a  modest  pa]ier ;  fur  it  appearcil  to  me  to  err 
on  the  side  of  depreciation  of  the  extreme  difliciilties  and  discomforts,  and  I 
might  say  dangers,  that  attended  his  task.  You  [Ksrhaps  have  heard  enough  to 
realize  that  Seistan  is  one  of  the  most  unattractive,  the  most  inhospitable,  I  had 
almost  said  the  most  odious  of  places  in  the  world.  It  is  a  country  of  marshes  and 
swamps,  of  sands  and  solitudes,  of  extreme  heat  and  extreme  cold,  famous  for  a 
wind,  the  most  vile  and  abominable  in  the  universe,  presenting  at  all  seasons  of 
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the  year  dangers  to  life  which  can  scarcely  be  realized  by  those  who  only  read  of 
them  at  a  distance,  but  the  actual  effect  of  which  can  be  tested  by  the  lamentablu 
figures  of  mortality  that  Sir  Henry  McMahon  read  out  just  now.  He  told  us 
something  about  the  manner  in  which  these  dilliculties  were  encountered ;  he  told 
us  the  pathetic  story  of  that  native  surveyor  who  perished  in  the  gallant  effort  to 
extend  the  frontiers  of  science  in  the  Dasht-i-Margo.  But  he  did  not  tell  us  about 
the  manner  in  which  he  himself,  throughout  two  and  a  half  years,  conducted  his 
work.  It  has  been  my  lot  as  Viceroy  of  India  to  superintend  more  frontier 
demarcations  than  any  other  Viceroy  serving  the  British  Government  in  recent  times. 
I  think  at  one  time  we  had  no  fewer  than  four  or  five  boundary  commissions  at 
work,  an  illustration  of  the  vastness  of  our  range  and  the  complexity  of  onr 
undertakings.  Well,  at  different  times  I  have  known  frontier  officers  complain  of 
their  absence  from  India,  or  tlie  length  of  their  exile;  the  discomforts  they  had  to 
experience  told  upon  their  health  and  spirits ;  they  thought  perhaps  they  were  not 
being  supported  by  the  Government  as  they  might  be ;  they  were  confronted  witli 
local  difficulties  which  no  one  at  a  distance  conid  understand.  From  Sir  1  lenry 
McMahon  during  the  two  and  a  half  years  that  he  served  me  I  never  heard  one 
whisper  of  complaint.  Throughout  that  time  he  faithfully  carried  out  the  instruc¬ 
tions  which  were  sent  to  him.  He  has  given  you  no  idea  this  evening  of  the  degree 
to  which  be  has  added  to  the  scientific  knowledge  possessed  about  that  most 
interesting  country.  Only  when  the  works  which  he  and  his  colleagues  have 
written  are  published  at  a  later  date,  will  you  a.scertain  the  actual  additions  to  human 
knowledge  which  are  the  results  of  his  mission.  At  the  end  of  the  time  he  came 
back,  having  demarcated  the  boundary  in  a  manner  that  was  satisfactory  to  both 
the  Powers  that  were  interested,  and  having,  in  addition,  made  an  award  about  the 
difficult  question  of  the  water,  which,  even  if  it  has  not  been  accepted  by  both  the 
Powers  to  whom  I  refer,  will  provide  the  basis  for  a  settlement  at  no  distant  date. 
Ladies  and  gentlemen,  I  regard  the  Seistan  mission  as  the  model  of  what  such  a 
mission  ought  to  be  and  of  the  manner  in  which  it  ought  to  be  conducted. 
Seistan  itself  may  be  unknown  to  the  majority  of  people  of  England,  perhaps 
unknown  to  the  majority  of  you  before  you  came  into  the  room  this  evening.  But 
I  believe,  as  Sir  Henry  McMahon  indicated,  that  it  is  a  country  which  has  a  future 
before  it;  and  that  on  two  grounds — firstly,  the  great  political  importai^ce  which  was 
referred  to  by  him — the  very  fact  that  Russian  and  British  ambitions  meet  on  this 
spot  must  render  it  a  theatre  of  important  diplomacy  in  the  future ;  and,  secondly, 
what  concerns  us  more  on  the  present  occasion  is  this — the  pictures  shown  by  Sir 
Henry  McMahon  of  the  bygone  wealth  and  prosperity  of  Seistan,  the  facts  that  he 
gave  us  about  tbe  fertility  of  the  soil,  and  the  capacity  of  its  rivers,  indicate  that 
Seistan  ought  not  to  have  a  past  alone,  but  ought  one  day  to  have  a  future.  I 
myself  believe  there  is  no  reason  in  the  world — and  I  am  very  certain  he  will 
corroborate  me — why,  if  Seistan  is  placed  in  proper  hands  and  irrigated  as  it 
might  be,  it  should  not  recover  its  former  prosperity.  I  hope  that  day  may  come. 
I  hope  that  the  jealousy  of  local  Powers  and  the  rival  ambitions  of  greater  Powers 
outside  may  not  retard  its  arrival,  and  when  it  does  come,  one  of  the  facts  that 
will  best  enable  us  to  ensure  the  full  realization  of  these  hopes  will  be,  I  am  con¬ 
vinced,  tbe  labours  that  Sir  Henry  McMahon  has  related  to  us  to-night. 

The  President:  A  reference  was  made  in  the  paper  to  Field  Marshal  Sir 
George  White ;  jwrhaps  he  will  be  kind  enough  to  address  a  few  words  to  us. 

Sir  Geouoe  White:  I  have,  not  very  far  from  Seistan, found  myself  more  than 
once  in  a  very  tight  place,  but  I  have  never  in  the  course  of  my  whole  military 
career,  which  has  extended  now  to  over  half  a  century,  found  myself  in  a  position 
in  which  I  felt  less  capable  of  coping  with  tbe  position  before  me  than  I  do  at  this 
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moment.  I  have  listened  with  the  most  intense  interest  to  what  Sir  Uenry 
McMahon  has  laid  before  us.  I  have  listened  also  with  delight  to  the  eloquent 
and  high  appreciation  of  that  officer’s  services  which  has  l>een  given  to  you  this 
evening  by  him  who  of  all  others  is  in  a  position  best  to  appreciate  those  services 
and  to  give  it  eloquent  and  full  expression.  I  have  myself  often  rejoiced  when  I 
have  heard  of  the  horrors  of  Seistan.  It  may  be  that  I  have  taken  a  view  which  I 
ought  to  be  ashamed  of,  but  I  hope,  from  certain  indications  that  have  been  put 
before  you  this  evening,  that  it  may  become  more  a  chamber  of  horrors  than  it  is 
at  present.  I  cannot  imagine  a  position  such  as  that  on  the  borders  of 
Hindustan  being  anything  but  a  dangerous  avenue  of  approach  fur  those  who 
will  not,  I  think,  increase  the  civilization  of  that  grand  empire  of  ours  which  is 
ruled  by  men  like  his  lordship  who  has  just  sat  down,  and  by  that  grand  civil 
servant  to  whom  bis  lordship  has  paid  so  just  and  so  true  a  tribute. 

The  President  ;  The  hour  is  late.  We  had  intended  to  call  iqion  several 
speakers,  and  if  any  one  wishes  to  address  the  meeting  we  shall  be  delighted 
to  hear  him,  but  we  have  had  two  important  ceremonies  to-night,  and  I  think  we 
must  now  content  ourselves  by  passing  a  hearty  vote  of  thanks  to  Colonel  Sir  I  lenry 
McMahon  for  his  most  interesting  address. 

Colonel  C.  E.  Yate,  owing  to  the  lateness  of  the  hour,  was  unable  to  speak, 
but  noted  what  he  was  going  to  say  as  follows : — 

“  I  congratulate  Sir  Henry  McMahon  most  heartily,  not  only  on  the  wealth  of 
geographical  problems  that,  as  he  has  told  us,  he  has  submitted  to  the  Hesearch 
Committee  for  solution,  but  on  the  large  amount  of  information  of  a  little-known 
country  that  he  has  been  able  to  condense  within  the  limits  of  a  lecture  of  just  an 
hour’s  duration. 

"  Sir  Henry  has  not  given  us  a  very  fascinating  account  of  the  climate  of 
Seistan,  but  we  must  remember  that  blizzards  and  inundations,  flies  and  winds, 
are  not  always  present  there,  and  I  was  glad  to  hear  Sir  Henry  say  at  the  end  of 
his  lecture  that,  given  a  good  house  and  civilized  conveniences,  Seistan,  after  all, 
would  not  be  such  a  very  undesirable  place  to  live  in.  For  my  own  part,  I  have 
no  hesitation  in  saying  that  1  would  much  rather  be  quartered  in  Seistan  than  in 
any  hot-weather  station  in  the  plains  of  lodia. 

“The  brief  summary  that  Sir  Henry  has  been  able  to  give  us  of  the  history  and 
antiquities  of  Seistan  shows  of  itself  what  interest  pertains  to  the  country.  Sir 
Henry  has  told  us  of  the  curious  above-ground  tombs  that  he  found  on  the  top  of 
Koh-i-Khwajah,  and  he  stated  that  the  use  of  these  tombs  was  obvious.  They 
were  merely  the  temporary  resting-places  of  the  dead  till  the  bodies  could  be 
removed  by  their  relations  for  permanent  burial  in  the  shrine  at  Meshed.  In  this, 
I  regret  to  say,  I  cannot  concur  with  him.  When  I  was  at  Koh-i-Khwajah,  I  saw 
the  bones  of  the  dead  lying  in  several  of  these  tombs,  and  those  bodies,  at  any  rate, 
had  not  been  removed.  We  must  remember,  too,  that  it  is  not  only  on  Koh-i- 
Khwajah  that  these  above-ground  tombs  are  found.  I  found  them  at  Hauzdar, 
Ramrud,  and  down  the  banks  of  the  Shelah  as  far  as  the  Gaud-i-Zireh,  and  also 
along  the  banks  of  the  depression  in  which  the  curious  ruins  of  Tarakun  now  stand. 
Inside  the  mausoleums  near  Tarakun  the  tombs  were  better  preserved  than  those 
outside,  and  though  they  had  all  been  opened  at  the  end  like  the  others,  it  ap])eared 
to  me  that  they  had  been  opened  for  the  purpose  of  rifling  the  bodies,  not  of 
removing  them.  I  could  see  the  bones  lying  inside,  and  also  the  cloth  in  which 
the  bodies  had  been  wrapped.  Now,  when  I  saw  this  cloth  I  was  at  first  tempted 
to  think  that  these  graves  could  not  be  so  very  old  after  all ;  but  when  one  thinks 
of  the  vast  age  to  which  cloth  in  tombs  in  Egypt  has  been  preserved,  there  is  no 


L 


344  RECENT  SURVEY  AND  EXPI.ORATION  IN  SEISTAN— DISCUSSION. 


reason  why  cloth  in  the  equally  dry  air  of  Scistan  should  not  be  equally  well 
preserved.  Had  these  tombs  been  temporary  resting-places  only,  we  surely  should 
have  found  similar  tombs  in  other  parts  of  the  country  around  Seistan,  and  on  the 
road  to  Meshed,  bnt  I  have  never  seen  or  heard  of  such  tombs  anywhere  except  in 
this  south-west  corner  of  Seistan,  and  though  who  the  people  were  who  built  them 
and  when  they  were  built  there  is  nothing  as  yet  to  show,  still  I  cannot  help 
thinking  that  when  built  they  were  built  as  permanent  graves,  and  not  as  mere 
temjK)rary  resting-places. 

“The  graphic  description  given  ns  by  Sir  Henry  of  Sar-o-Tar,  on  the  right  bank 
of  the  Helmund,  is  the  first  account  of  that  place  that  has  been  given  to  the  world. 
When  I  was  in  Seistan,  all  the  coins  and  seals  and  old  relics  that  were  brought  to 
me  were  said  to  have  come  from  Sar-o-Tar,  and  I  longed  to  be  able  to  explore  the 
place,  but  I  could  not  get  the  chance.  Sir  Henry  and  his  companions  have  been 
more  fortunate,  and  now  we  know  that  the  ruins  of  Sar-o-Tar  exceed  all  other 
ruins  in  Seistan  in  extent,  and  also  that  the  eastern  bank  of  the  Helmund  was  the 
main  seat  of  population  in  SeistanV  most  prosperous  times. 

“  The  story  that  Sir  Henry  has  unfolded  to  us  of  three  deltaic  areas  and  three 
separate  irrigation  systems,  each  with  its  own  hamun,  or  lake,  for  flood  waters  to 
escape  into,  is  an  entirely  new  revelation.  First,  we  have  the  system  that  drained 
into  the  Lalla  Nawar,  a  depression  never  heard  of  before,  on  the  right  hank  of 
the  Helmund,  in  what  is  now  Afghan  territory.  Secondly,  we  have  the  Tarakun- 
Ramrud  system,  which  drained  into  the  Gaud-i-Zireh,  and  is  now  half  Afghan  and 
half  Persian ;  and,  thirdly,  we  have  the  present  Band-i-Seistan  system,  draining 
into  the  Hamuns  on  the  north,  which  is  entirely  Persian. 

“  The  pity  of  it  is  that  the  Tarakun-llamrud  system  should  have  been  cut  in 
two  as  it  has  been.  If  you  look  at  your  maps,  you  will  see  that  the  present 
boundary-line  from  Band-i-Seistan  to  Koh-i-malik  Slab  runs  right  through  the 
middle  of  this  system.  Sir  Henry  has  already  told  ns  of  the  persistent  nb.struction 
and  hostility  shown  by  the  Persians  to  Sir  Frederic  Ooldsmid  when  be  was 
deputed  to  settle  this  frontier  in  1872.  His  movements  were  restricted,  and  diffi¬ 
culties  of  every  kind  were  placed  in  his  way.  I  need  not  dilate  on  this  further  now 
than  to  say  that  had  Sir  Frederic  Ooldsmid  been  permitted  by  the  Persians  to 
examine  the  southern  portion  of  the  frontier  which  he  w.as  deputed  to  settle,  1 
cannot  help  thinking  that  be  would  have  drawn  the  line  to  the  north  of  Kob-i- 
malik  Siab,  somewhere  along  the  dividing-line  between  the  Tarakun-llamrud  and 
Band-i-Seistan  irrigation  systems.  As  it  was,  owing  to  the  restrictions  placed  u]M)n 
his  movements  by  the  Persians,  he  was  compelled  to  lay  down  his  boundary  at 
haphazard,  and  Koh-i-malik  Siah  being  about  the  only  fixed  point  that  his  survey 
officer  had  been  able  to  get  a  shot  at  in  this  part  of  Seistan,  he  simply  drew  an 
imaginary  line  on  the  map  from  Band-i-Seistan  to  Koh-i-malik  Siab,  without 
ever  having  been  able  to  examine  the  ground  across  which  that  line  was  to  run. 
As  the  head  of  the  canals  that  formerly  irrigate<l  Tarakun  and  llamrud  are  in 
what  is  now  Afghan  territory,  somewhere  near  Band-i-kamal  Khan,  the  result  is 
that,  so  long  as  Tarakun  and  llamrud  remain  with  Persia,  they  can  never  be 
cultivated,  and  must  always  lie  waste,  as  the  water  to  irrigate  them  can  only  be 
drawn  from  Afghan  territory,  and  that  is  impossible  under  present  conditions. 

“  When  I  was  in  Seistan  I  was  told  that  in  very  high  floods  water  from  the 
Helmund  still  found  its  way  into  these  old  canals,  and  this  would  seem  to  show 
that,  were  only  these  canals  brought  under  one  administration  from  head  to  tail, 
the  Tarakun-Ramrud  tract  might  be  recultivated  at  no  very  great  expense.  That 
this  part  of  the  country  was  once  very  prosperous  there  can  be  no  doubt. 

“Sir  Henry  has  referred  to  the  extraordinary  profusion  in  which  broken 
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puttcry  is  found  in  this  portion  of  Seistan,  testifying  to  the  large  population  of 
ancient  days.  I  was  much  struck  by  the  same  thing,  and  I  specially  mentioned 
it  in  my  book  on  ‘  Kburasau  and  Sistan,’  published  in  1000.  I  can  recall  to  mind 
one  mound  in  particular,  called  by  the  Seistanis  Shahr-i-Sokta,  or  the  burnt  city ; 
not  that  there  was  any  visible  sign  of  a  city,  but  the  ground  on  every  side,  as  far 
as  the  eye  could  reach,  was  one  mass  of  broken  ^tottery,  while  my  local  guide  kept 
continually  turning  up  the  ground  to  show  me  that  the  soil  was  black  and  burnt, 
and  that  we  really  were  on  the  site  of  a  burnt  city. 

“  Now,  whether  the  denudation  of  Seistan  of  trees,  that  Sir  Henry  has  mentioned, 
is  due  to  this  burning  and  to  the  general  destruction  and  desolation  that  oveitook 
Sfistan  at  the  hands  of  Timur  Lang,  or  to  the  wind,  as  Sir  Henry  has  suggested, 
has  yet  to  be  proved.  Personally,  I  am  of  opinion  that  it  is  not  due  to  the  wind. 

1  myself  saw  tall  trees  growing  on  the  banks  of  the  old  bed  of  the  Helmund  at  the 
Afghan  village  of  Deh  Ido,  in  the  north,  and  if  these  trees  can  grow,  others  can 
grow.  Again,  at  a  place  called  Machi,  near  Kamrud  in  the  south,  I  found  the 
roots  of  date  trees  still  visible  in  the  ground.  Apparently  the  town  of  Machi,  of 
which  the  ruins  now  only  remain,  was  formerly  surrounded  by  large  date  groves, 
and  if  these  date  groves  existed  in  former  days,  why  should  they  not  exist  now '{ 
All  that  is  required  is  good  government.  Under  Persian  government  there  is  no 
security  of  tenure  and  no  hope  of  improvement.  Seistan,  as  Lord  Curzon  has  just 
told  us,  undoubtedly  has  the  capabilities  of  a  great  future  before  it,  and,  given  a 
go«)d  and  stable  government,  there  is  no  reason  why  it  should  not  blossom  out 
again  into  the  semblance  of  its  former  self,  and  become  the  populous,  rich,  and 
pros{)eruus  country  that  it  was  in  the  past.” 

The  following  discussion  took  place  at  a  meeting  of  the  Research  Department 
uD  May  II,  when  Sir  H.  McMahon  introduced  the  portion  *  of  his  |)ai)er  dealing 
with  the  problem  of  the  Seistan  basin. 

Before  the  paper,  the  Cuaikuan  (Sir  Thomas  Holhicu):  It  will  bo  fresh 
within  the  memories  of  you  all  that  not  so  very  long  ago  Sir  Henry  McMahon 
read  a  paper  before  the  Geographical  Society  in  which  he  outlined  some  of  the 
geographical  conditions  of  Seistan,  but  on  that  occasion  there  was  no  time  for 
discussing  the  subject  further.  He  will  now  give  us  a  few  more  details  on  the 
same  subject,  which  I  think  ought  to  give  rise  to  some  very  useful  discussion. 

1  will  ask  Sir  Henry  McMahon  to  read  his  paper. 

After  the  paper,  the  Cuaibman  :  The  interesting  paper  which  Sir  Henry  has  just 
read  to  us  recounts  to  a  certain  extent  what  he  put  before  us  the  other  night  at  the 
larger  geographical  meeting.  But  there  is  just  one  point  to  which  he  dees  not  refer 
to-night,  to  which,  if  you  will  allow  me,  I  should  like  myself  to  refer.  I  wish  to 
record  my  deep  appreciation  of  the  kind  and  sympathetic  record  which  Sir  Henry 
McMahon  has  given  of  an  old  and  faithful  servant  of  mine.  Sheikh  Mohiudin,  who 
died  whilst  prosecuting  his  surveys  under  Sir  Henry’s  direction.  You  may  possibly 
remember  that  he  died  of  thirst  in  the  desert,  and  that  one  of  his  assistants  was 
rescued  by  a  passing  Afghan  with  his  plane-table  sheets  wrapped  round  him  so 
I  that  they  might  nut  be  lust.  Such  devotion  to  duty  as  that,  fortunately  for  us, 
is  nut  an  uncommon  feature  in  India.  Every  one  of  us  who  has  lived  long  in 
s  India  must  have  known  many  instances.  What  is,  perhaps,  more  rare  is  that 

I  such  devotion,  such  loyalty,  should  be  so  fully  and  sympathetically  recognized  as 
it  has  been  in  this  case  by  Sir  Henry  McMahon.  I  think  it  is  that  {leculiar 
--  . 

*  Fide  portion  of  Sir  H.  McMahon’s  paper  in  brackets  at  pages  216  to  227  of 
^  this  Jourmil. 
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Bympathy  with  the  Dative  character,  that  grasp  of  the  idiosyncrasies  of  the  natives, 
the  understanding  of  their  manners  and  their  methods,  which  have  strengthened 
the  hands  of  such  men  on  the  frontier  as  Nicolson  and  Sandeman ;  and  I  tliink  it 
is  quite  possible  that  to  those  illustrious  names  hereafter  the  name  of  McMahou 
will  be  added,  because  he  too  possesses  exactly  that  same  grasp  of  the  peculiar 
l)oiDt  of  view  from  which  the  native  regards  bis  work  in  India  in  connection  with 
us,  and  the  same  sympathetic  spirit  which  leads  him  to  make  friends  with  natives 
wherever  he  meets  them.  Now,  such  men  are  bound  to  succeed ;  they  will  always 
succeed,  for  this  reason — that  they  will  always  be  well  and  faithfully  served.  And 
now  just  to  refer  fur  a  minute  to  his  geographical  problem.  He  has  put  before  us 
very  much  the  problem  which  Charles  II.  placed  before  the  Royal  Society :  “Given 
a  bucket  full  of  water,  if  you  put  a  fish  into  it,  why  dues  nut  the  water  spill 
over?”  As  a  matter  of  fact,  it  does  spill  over;  and  so  I  think  that,  as  a  matter 
of  fact,  the  silt  which  is  carried  into  that  big  Seistan  depression  finds  its  way  out 
again,  and  Sir  Henry  himself  has  given  us  the  explanation  of  the  manner  in  which 
it  is  carried  out.  1  believe  myself  that  it  is  two  great  forces  of  nature,  constantly 
acting  and  reacting,  that  keep  the  level  of  the  Seistan  basin  tolerably  constant. 
Sir  Henry  has  stated  that  he  found  an  abnormal  amount  of  silt  in  the  river 
Helmand,  but  he  took  his  observations  at  the  Rand  i  Seistan,  at  the  (luint  where 
the  Helmand  enters  the  Seistan  depression. 

Sir  Hekby  McMahon:  We  kept  constantly  making  uhservatiuns  throughout 
the  river,  everywhere  in  the  deltaic  area. 

The  CuAiBMAN :  It  is  a  curious  fact  that  one  writer  after  another  has  re* 
corded  of  the  Helmand  river  above  Seistan  that  it  is  remarkably  clear,  and  such 
certainly  is  my  impression.  I  should  say  that  this  is  a  problem  of  the  circulation  of 
silt  within  the  limits  of  the  Seistan  basin.  As  you  observe,  the  main  course  of  the 
river  w  ithin  Seistan  is  a  little  west  of  north ;  that  is  precisely  the  direction,  again, 
from  which  the  wind  blows.  Now,  the  wind  cannot  get  at  the  silt  when  it  is  under 
water ;  but  there  arc  times,  after  extensive  evaporation,  when  the  silt  must  be  sub¬ 
jected  to  the  action  of  the  wind,  and  that  extraordinary  erosive  action  which  Sir  Henry 
has  described  to  us  so  graphically  is  certainly  sufficient  to  carry  anything  that  is 
not  absolutely  consistent  and  solid  away  from  Seistan.  1  observed  myself,  amongst 
the  many  ruins  which  surround  Seistan,  the  curious  way  in  which  these  ruinsi 
built  of  sun-baked  bricks,  are  actually  blown  by  degrees  into  space  ;  the  action  of 
the  wind  is  such  that  they  grow  positively  less  year  by  year.  So  1  am  inclined  to 
think  that  the  silt  of  the  Seistan  basin  may  be  found  scattered  pretty  widely  over 
the  almost  illimitable  deserts  to  the  south  and  south-east  of  it.  1  may  say  that 
the  problem  of  the  wind  is  by  no  means  a  local  problem,  for  that  terrific  north¬ 
west  wind  which  blows  so  strongly  in  Seistan,  and  has  proved  so  exceedingly 
incoDvenient  to  the  working  of  the  commission,  is  encountered  all  the  way  north¬ 
wards  from  Seistan  to  Herat,  and  from  Herat  across  the  ParoiMmisus,  until  you 
reach  the  country  which  the  people  call  the  “  home  of  the  wind.”  Even  there 
you  are  not  at  the  back  of  it,  and,  so  far  as  1  know,  it  is  really  a  continental  wind 
pervading  all  high  Asia.  The  same  problem  of  scooped-out  depressions,  and  of 
the  accumulation  of  surface  soil  gradually  moving  southwards  in  front  of  the  wind, 
is  to  be  found  all  over  Asia,  especially  in  the  Choi  country  which  is  north  of  the 
I’aropamisus,  and  to  a  certain  extent  all  loess  formations  are  due  to  wind-action. 

There  is  just  one  other  thing  that  I  should  like  to  point  out,  and  that  is  Sir 
Henry’s  reference  to  the  extent  of  cultivation  that  once  existed  in  that  country, 
and  to  the  possibility  of  that  cultivation  being  revived.  Now,  I  myself  am  very 
doubtful  whether  there  was  ever  any  very  large  massing  of  population  in  Seistan. 
1  do  not  think  thtt  the  number  of  villages  which  you  see  scattered  over  this  map 
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are  any  criterion  whatsoever  of  the  number  of  iubabitauta  that  ever  cccupietl  that 
(xiuntry.  He  has  (Minted  out  himaelf  how  very  soon  a  village  disap|)ears  under  the 
itillueuce  of  wind  and  collected  sand ;  consequently  1  believe  that  never  at  any  time 
were  more  than  a  very  small  fraction  of  those  villages  inhabited.  1  think  it  is  quite 
(ossible  that  what  takes  place  in  the  Takla  Makan  desert  far  to  the  north  is  what 
has  taken  ])lace  here — that  villages  are  covered  with  sand  and  again  uncovered ; 
that  they  are  occupied  at  one  time,  lost,  and  (Mssibly  recovered  afterwards;  but 
that  at  no  one  time  has  there  ever  been  any  vast  accumulation  of  the  human  race 
in  the  Seistau  basin ;  and,  so  far  as  1  could  see,  when  I  was  in  that  most  uncom¬ 
fortable  country,  there  was  no  room  for  a  vast  amount  of  cultivation  either.  Thu 
area  is  not  very  large ;  and  although  Seistan  originally  figured  in  classical  history 
a.s  the  granary  of  Asia,  that  was  in  the  days  when  very  small  granaries  went  very 
far ;  and  I  take  it  that  the  (tosition  of  Seistan,  which  is  very  much  analogous  to  that 
of  Herat,  has  given  rise  to  an  undue  appreciation  of  its  wealth,  it  being  the  only 
green  s{)ot  in  a  huge  illimitable  waste  of  sand  and  desert.  There  is  just  one  other 
(joint  which  is  interesting,  which  is  the  curious  isolation  of  Seistan.  The  map 
showed  you  how  the  waters  overlap  it  on  the  north  and  on  the  west,  and  occa¬ 
sionally  curve  round  in  times  of  Hood  to  the  tk>utb.  This  is  a  very  curious 
geographical  (reculiarity ;  1  do  not  think  that  1  know  of  any  other  inland  country 
in  the  world  so  entirely  shut  off  from  communication  by  natural  causes  as  Seistan. 

1  hope  that  we  shall  have  further  di.scussiou  on  the  subject  of  the  curious  (uoblem 
which  Sir  Henry  has  put  before  us,  which  I  take  to  be  this :  “  Why  is  it  that  the 
Seistau  depression  does  not  gradually  diminish '{  How  is  it  that  it  is  not  tilled  up 
with  the  extraordinary  amount  of  silt  which  the  rivers  carry  into  it?”  We  ought 
to  have  some  interesting  theories  put  forward  by  some  of  the  members  present. 

Dr.  Tkall  :  The  (jaiier  is  one  of  e.\treme  interest,  both  from  a  geographical 
and  from  a  geological  (Mint  of  view.  It  comes,  moreover,  at  an  up(K>rtune  moment, 
for  just  now  the  (ihenomena  of  denudation  and  de(M8ition  in  arid  climates  is 
e.xciting  a  considerable  amount  of  attention.  Sir  Henry  has  given  us  a  vivid 
(licture  of  the  geographical  conditions  of  a  most  interesting  region,  and  he  has 
submitted  at  least  two  im|Mrtant  (iroblems  for  discussion.  How  is  it  that  the 
great  depression  does  not  become  filled  up  with  setliment  brought  down  by  the 
rivers?  and  how  is  it  that  the  Hamun  is  not  a  salt  lake? 

With  regard  to  the  first  of  these  questions,  1  can  see  no  esca()e  from  the  con¬ 
clusion  that  either  the  area  has  subsided  or  the  material  has  been  removed  by  the 
wind.  Sir  Henry  gives  us  no  direct  evidence  of  subsidence,  but  he  shows  that  the 
second  cause  is  undoubtedly  o(ierative.  May  it  nut  be  sutlicieut  ?  On  this  hy(M- 
thesis,  we  should  have  to  assume  that  the  changes  in  the  past  history  of  the  district 
were  somewhat  as  follows.  In  the  earlier  stages  the  amount  of  material  brought 
into  the  area  in  ((uestion  would  be  in  excess  of  that  amount  removed  by  the  wind, 
and  the  de{)re88ion  would  fill  up,  though  it  may  not  be  necessary  to  suii(Mse  that 
the  whole  of  the  basin  would  be  filled  up,  say,  to  the  level  of  the  surrounding 
plateau.  At  a  later  stage  the  amount  of  solid  material  im{Mrted  by  the  rivers 
would  be  loss  than  that  ex{Mrted  by  the  wind,  hollows  would  be  formed,  and 
,  erosion  of  the  (ireviously  de(Mrted  alluvium  become  (Mssible.  Sir  Henry’s  graphic 
I  description  of  the  effects  of  the  wind  makes  it  not  im(irobable,  to  my  mind,  that 
the  amount  of  solid  material  ex(Mrted  from  the  district  as  a  whole  by  this  agent 
r  may  at  least  equal  that  im(>orted  by  the  rivers.  Then  as  to  the  second  question, 

,  it  seems  to  mo  that  wc  are  driven  to  the  conclusion  that  the  Hamun  is  kept 

cimqiaratively  fresh  by  the  periodic  Hushing  during  seasons  of  flooil. 

I.  Mr.  G.  W.  Lami*i.uuii:  In  Europe,  China,  and  North  America,  huge  dciMsits  of 

p  loess  are  believed  to  have  been  accumulated  by  the  action  of  wind  in  (last  times ; 

2  u  2 
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and  recently  it  has  been  brought  before  us  by  the  work  of  Dr.  8.  I’assarge  iu  the 
Kalahari,  that  the  wiod  is  eflective,  not  only  in  deirositing  material,  but  also  iu 
planiDg  down  the  surface.  Dr.  Uassarge  believes  that  the  large  smooth  plains  of 
the  interior  basin  of  South  Africa,  which  we  had  supiHtscd  to  have  been  formed  by 
the  long-continued  base-levelling  action  of  rain  and  rivers  may  have  been  formed 
mainly  by  wind-erosion.  If  bis  view  be  correct  that  a  peneplain  can  be  developed 
by  this  agency,  we  should  have  little  difficulty  in  believing  that  a  depression  such 
as  that  described  by  Sir  Henry  may  have  been  developerl  by  the  same  agency. 
Hut  at  present  we  have  no  measure  of  the  amount  of  material  that  can  be  removed 
by  the  wind ;  and  if  Sir  Henry  could  give  us  any  idea  of  how  tuuch  light  material 
may  have  been  carried  outside  this  particular  drainage  basin  in  this  way,  it  would 
be  extremely  helpful.  It  appears  probable  that  much  of  the  lighter  material  must 
be  so  transjxrrted,  because  the  sand-dunes,  I  suppose,  represent  only  the  heavier 
grains  of  the  land-waste,  which  one  might  compare  with  the  gravels  of  a  river-bed, 
while  the  fine  dust  derived  from  the  loams  and  silts  that  are  being  ermled  so 
rapidly  is  apparently  not  left  in  the  dunes.  But  this  dust  must  have  gone  some¬ 
where,  and  one  would  like  to  know  if  it  may  possibly  have  been  blown  over  the 
edge  of  the  interior  basin  to  the  slopes  that  drain  down  into  the  ocean,  where, 
of  course,  the  rivers  could  readily  carry  it  away  to  the  sea.  If  this  has  happened,  it 
might  explain  the  deejiening  of  the  hollow. 

With  regard  to  the  possibility  of  the  depression  being  caused  by  the  weight  of 
the  sediments,  we  find,  in  the  geological  record,  many  instances  of  deinisits  of  great 
thickness  that  must  have  been  piled  up  in  water  that  remained  {lersistently  shallow ; 
but  we  do  not  yet  know  in  such  cases  how  to  distinguish  between  cause  and  efl'ect. 
Whether  the  sediments  weighed  down  the  bottom,  or  were  accumulated  because  the 
bottom  was  sinking  from  other  causes,  we  should  obtain  practically  the  same 
result.  But  iu  the  Seistan  basiu  it  seems  probable  that  the  lake-waters  at  one 
time  stcod  much  higher  than  at  present,  and  were  much  deeiier.  Now,  the  weight 
of  this  water  itself  would,  1  take  it,  be  greater  than  the  weight  of  the  sediment  that 
has  since  been  carried  into  the  bottom  of  the  basiu,  so  that  we  cannot  be  certain 
that  the  total  load  has  so  steadily  increased.  Uu  this  jioint  we  may  recall  that 
the  )H>ssible  efl'ect  of  water-load  iu  depressing  a  lake-basin  has  been  discussed 
by  G.  K.  Gilbert,  who  found  that  the  old  beaches  of  the  dried-up  Lake  Bonneville, 
in  the  Great  Basin  of  North  America,  have  been  deformed  by  diflereutial  crust- 
movement,  and  now  rise  slightly  toward  the  centre  of  the  old  lake  where  there 
was  once  the  dee]>est  water ;  and  he  therefore  conjectured  that  the  weight  of  water 
may  have  been  cfiTective  to  some  extent  iu  depressing  the  basin. 

Prof.  Gauwood  :  1  have  been  interested,  like  the  rest  of  us,  in  the  problems 
brought  forward  this  afternoon.  I  am  in  hopes  myself  that  Sir  Henry  will  succeed 
in  proving  the  depression  of  the  area.  It  is  a  subject  1  am  specially  interested 
in,  because  the  corollary  of  it,  t.e.  the  possible  elevation  of  a  country  where 
material  had  been'  removed,  has  come  under  my  own  notice,  and  consequently 
where  you  have  deposition  taking  place  you  should  get  depression.  It  is  rather  a 
thorny  subject,  I  think,  to  the  geologist  how  this  depression  would  take  place. 
But  as  regards  the  elevation,  we  have  very  good  instances  where  denudation  has 
taken  place ;  in  Norway  and  Sweden,  for  instance,  where  the  ice-sheet  has  melted 
away.  There  the  axis  of  the  greatest  elevation  coincides  practically  with  the  axis 
of  the  maximum  glaciation  during  the  glacial  epoch.  You  have  the  phenomenon 
of  the  youngest  trees  nearest  the  coast,  and  the  absence  of  human  habitations 
along  the  coast  belt.  In  many  cases  I  have  noted  what  seems  to  me  only  ex- 
])licable  on  the  supposition  of  recent  elevation,  both  in  the  Himalayas  and  the 
Alps :  the  presence  of  such  phenomena  as  hanging  valleys,  due,  I  must  say  iu  my 
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upioion,  to  elevation,  connected  with  the  melting  of  ice-eheets  and  glaciers  in  old 
glaciated  districts.  The  corollary  of  that  is,  that  where  deposition  has  taken  place 
there  you  should  get  depression,  and  I  sbonld  be  very  pleased  to  see  Sir  Henry 
kIcMahon  prove  his  contention. 

Mr.  Strahan  :  One  of  the  results  of  this  discussion  is  to  show,  I  think, 
the  danger  that  we  may  get  in  of  arguing  in  a  circle.  As  far  as  I  understand  it, 
we  have  arrived  at  the  conclusion  that  the  ground  is  sinking  in  the  Seistan  because 
the  sediment  has  been  depos  ited  in  it,  and  we  have  arrived  also  at  the  conclusion 
that  the  sediment  is  being  deposited  in  that  depression  because  the  ground  is  sink¬ 
ing.  That  is  as  pretty  a  circle  as  I  have  heard  in  a  good  deal  of  experience  of 
geological  argument.  The  Seistan  reminds  me  to  compare  the  very  small  with  the 
very  great,  of  what  may  bo  seen  in  the  Val  d’Arno  above  Florence.  There  what 
has  once  been  a  largo  lake  has  been  filled  with  a  more  or  less  horizontal  deposit  to 
a  high  level.  The  outlet  of  that  depression  has  been  deepened  by  the  river  Amo, 
with  the  result  that  the  deposit  in  it  has  been  partly  eroded  to  a  lower  level — the 
"  terra  nuova,”  as  they  call  it,  the  upper  and  original  level  being  known  as  the 
“  terra  vecchia.”  In  the  case  of  the  Seistan  we  have  no  outlet,  and  the  only 
possible  reason  for  a  lowering  of  the  level  comparable  with  that  of  the  upper 
Val  d’Amo  is  the  falling  of  the  level  of  the  water  in  the  lake ;  and  I  would  ask 
whether  there  is  any  evidence  that  the  water  of  the  lake  has  stood  at  any  greatly 
higher  level  than  it  does  now.  The  difficulty  in  the  way  of  a  theory  pure  and 
simple  of  depression  appears  to  me  this :  that  the  lake  is  more  or  less  surrounded 
by  an  irregular  cliff,  I  think  200  feet  high  in  places.  Now,  I  imagine  that  the 
depression,  according  to  Sir  Henry’s  theory,  would  affect  not  only  the  lake  itself, 
but  its  surroundings.  Is  it  to  be  supposed  that  the  cliff  stands  at  the  original  level, 
and  has  not  shared  in  the  depression  ?  It  is  a  little  difficult  to  conceive  that  that 
can  be  the  case.  So  far  as  regards  the  cause  of  the  depression,  which,  of  course,  is 
an  exceedingly  theoretical  matter,  it  appears  to  mo  no  more  difficult  to  conceive 
that  a  depression  has  taken  place  in  the  Seistan  than  that  the  mountains  have 
been  raised  round  it.  The  result,  at  any  rate,  has  been  a  land-locked  basin,  the 
study  of  which  to  geologists  is  of  the  greatest  interest,  for  it  enables  us,  to  a  certain 
extent,  to  judge  of  what  was  taking  place  in  such  a  period  as  that  of  the  Trias.  We 
have  in  this  country  good  evidence  of  desert  conditions  having  then  prevailed,  of  the 
action  of  land-locked  waters,  of  the  catching  of  vast  masses  of  silt  orsetliment,  and 
the  local  deposition  of  beds  of  rock  salt.  Esiiecially  I  was  interested  in  the  w.ay  in 
which  it  has  been  shown  that  the  salt  may  be  carried  in  solution  to  one  restricted 
part  of  the  basin,  and  there  deposited,  while  freshwater — or  drinkable  water,  at  any 
rate — may  prevail  over  other  parts.  In  conclusion,  I  would  only  say  that  we  are 
greatly  indebted  to  one  who  has  not  only  had  the  opportunity  of  studying  such 
regions,  but  who  has  the  power  of  bringing  so  graphic  a  description  before  us. 

Mr.  II.  Yui.k  Oldham  :  Several  aspects  of  the  question,  which  is  a  thorny  one, 
have  been  discussed  by  Mr.  Huntington  in  an  interesting  paper  publisheil  by  the 
Carnegie  Institute,  as  I  dare  say  Colonel  McMahon  knows,  and  any  one  in¬ 
terested  in  the  question  will  find  a  good  deal  of  information  there.  Rut  I  should  liko 
to  be  permitte<l  to  ask  just  one  or  two  questions  on  this  occasion.  One  is  as  regards 
the  “  120-day  wind,”  which  I  notice  both  Colonel  McMahon  and  Mr.  Huntington 
describe  as  coming  from  a  point  to  the  west  of  north.  As  far  as  I  remember,  in 
liOrd  Curzon’s  interesting  introduction  to  Morier’s  ‘  Hajji  Baba,’  it  is  referred  to  as 
lieing  a  north-east  wind  at  Quetta.  Perhaps  Sir  Henry  McMahon  could  kindly 
say  whether  it  is  north-east  in  Quetta.  No  doubt  it  is  produced  by  the  low 
barometric  depression  in  summer  over  India,  and  the  wind  being  drawn  in  from 
the  north  in  the  Seistan  district,  the  mountains  naturally  direct  it  as  a  north-west 
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wind ;  {>0B8ibly,  in  the  mne  way  it  may  be  north-east  at  Quetta,  but  east  and 
west  are  easily  interchan;4ed  by  accident.  Another  question  is  as  regards  the 
spelling  of  Seistan.  Sir  John  Malcolm  used  to  spell  it  with  two  e’s — Seestan.  I 
notice  the  Americans  spell  it  “  Si,”  and  we  have  it  ”  Sei.”  The  two  e’s  certainly 
suggest  the  sound  Seestan  as  does  Ststan,  if  you  use  the  Italian  pronunciation ;  but 
the  “  Sei  ”  spelling  gives  a  certain  amount  of  uncertainty.  Finally,  if  I  might  offer 
one  snggestion  as  regards  that  interesting  question  raised  as  to  the  fresh-water 
nature  of  the  Hamun.  I  should  like  further  information,  but  I  rather  gather  that 
the  lake  is  apt  to  dry  up  fairly  frequently.  When  Colonel  McMahon  first  went 
there  I  believe  there  was  no  water  at  all,  but  that  it  very  rapidly  filled  up.  Now, 
if  the  lake  is  liable  to  dry  up  frequently,  I  think  it  is  possible  that  the  saline 
deposit  which  has  been  laid  down  there  would  be  blown  away  by  the  strong  wind 
before  the  next  flood  filled  it  np.  That  to  a  certain  extent  might  account  for  the 
very  remarkable  freshness  of  the  water.  But  that,  of  course,  depends  on  the 
frequency  with  which  the  lake  is  liable  to  dry  up.  Desiccation,  deposititm,  dis- 
]>ersal  woubl  express  the  cycle  of  events. 

Sir  Henry  McMahon  :  I  must  thank  Sir  Thomas  Iloldich  for  the  kind 
remarks  be  has  made  about  myself  {)ersonally  and  regarding  my  mission.  I  now 
procee<i  to  take  up  a  few  jwints  that  have  been  raised  by  gentlemen  who  have  so 
kindly  joined  in  the  discussion.  As  regards  what  has  been  said  by  Sir  Thoma'i 
Iloldich  himself,  I  will  take  first  hie  remarks  about  the  clearness  of  the  lUlmand 
river.  That  is  an  important  point  in  this  discussion,  and  I  must  emphasir.e  my 
reply.  Sir  Thomas  Iloldich  and  others  who  have  visitei  Seistan  and  written  about 
it  have  nearly  always  happened  to  go  there  in  the  autumn.  That  particular  time 
of  the  year,  i.e.  from  about  the  last  week  in  Septeml)er  to  the  end  of  October,  is  the 
only  period  of  the  year  in  which  the  water  of  the  Helmand  can  be  said — at  any 
rate,  the  portion  that  we  know  of  it,  some  100  miles  or  so — to  be  at  all  clear.  In 
proof  of  this,  I  may  mention  a  fact  which  will  appeal  to  those  who  indulge  in  the 
gentle  art  of  fishing,  «>.  that  this  is  the  only  period  of  the  year  in  which  the  water 
is  clear  enough  for  the  successful  use  of  a  spoon.  During  the  rest  of  the  year  the 
river  is  very  thick  and  muddy.  The  river  begins  to  rise  early  in  November,  goes 
on  gradually  rising,  getting  muddier  and  muddier,  until  it  becomes  after  (Jhristmas 
a  thick  chocolate-coloured  floor!.  We  know  that  a  lot  of  silt  comes  down  the 
river,  and  I  have  mentioned  to  you  an  instance  of  where  ruins  have  been  burierl 
under  IH  feet  of  silt.  We  were  in  Seistan  nearly  two  and  a  half  years,  and  Mr. 
Ward  took  observations  of  silt  stea<lily  through  all  that  time,  and  has  cnlciilateil 
that  the  average  deposit  of  silt  brought  down  by  the  Helmand  alone  in  one  year 
is  suflicient  to  cover  10  square  miles  a  foot  deep.  Then  you  have  the  other  rivers 
to  consider  as  well.  I  must  emphasise  this  |K>int,  because  if  there  is  no  silt  coming 
into  Seistan,  then  it  is  obviously  unnecessary  to  explain  what  l»ecnme8  of  it.  I 
rejicat,  therefore,  that  the  Helmand  is  a  river  with  an  extraordinary  amount  of 
silt,  taking  it  month  in  and  month  out  throughout  the  year.  But  apart  from  the 
silt  that  now  comes  down  in  the  river,  what  has  l)ecome  of  the  ilihrlx  of  the  cliffs  ? 
Then  the  next  important  factor  in  this  problem  is  the  wind.  Sir  Thomas  Iloldich 
rightly  points  out  that  the  TJO-day  wind  is  a  cimtinental  wind.  I  do  not 
claim  for  one  moment  a  monopoly  of  that  heavy  wind  for  Seistan  by  itself. 
We  made  very  particular  and  careful  inquiries  about  the  wind  for  scientific  pur¬ 
poses.  I  had  with  me  representatives  of  Herat  and  other  distant  parts  of  the 
country,  and  the  consensus  of  opinion,  never  disputed  by  any  of  tho-^e  who  knew 
the  country,  was  that  this  wind  prevails  northwards,  right  away  into  Bussian 
territory.  It  is  very  strong  at  Herat;  it  is  not  felt  in  the  mountains  on  the  east 
border  of  Persia  ;  and  (I  now  come  to  an  interesting  j>oint)  the  place  of  its 


I 


i 


RKCENT  f^mVEY  AND  EXPT.ORATION  IN  SEISTAN— DISCUSSION.  3:.l 

maximum  velocity  and  force  is  at  Lash  Jowain,  just  at  the  north  end  of  the 
Seistan  area.  It  continues  in  great  strength  throughout  Seistan,  but  south  of 
Seistan  it  diminishes,  until  when  you  come  down  to  the  trade  route  you  hardly 
feel  it  at  all.  You  do  get  winds  along  the  trade  route  during  the  period  of  the 
l‘J0-day  wind,  but  these  are  not  of  the  same  strength  or  constancy,  and,  moreover, 
blow  in  varying  directions.  Wo  kept  a  very  careful  record  of  the  Seistan  wind, 
and  find  that  it  blows  from  between  310.1°  and  333-^‘°,  i.e.  from  a  little  west  of 
north.  I  will  not  go  into  the  question  of  the  extent  of  past  cultivation  in 
Seistan,  beyond  «imply  saying  that  Seistan  has  been  much  written  about  from  the 
very  earliest  times  of  Eastern  literature,  and  we  have  in  these  old  records  repeated 
references  to  the  great  prosperity  and  wealth  of  Seistan.  I  do  not  for  a  moment 
say  that  there  is  not  a  natural  tendency  to  exaggerate  the  population  and  the 
wealth  of  the  past ;  hut  we  have  a  lot  of  records  which  refer  to  it.  It  was  striking 
enough,  at  the  times  in  which  those  records  were  made,  to  be  mentioned  by  the 
writers.  As  regards  the  past  extent  cf  cultivation,  I  must  note  that  when  Sir 
Thomas  lloldirh  passeel  through  Seistan,  by  far  the  greater  portion  of  the  country, 
and  the  portion  where  the  greatest  cultivation  and  prosperity  of  the  past  existed, 
i.e.  the  Tarakun  and  Sarotar  tracts,  was  a  terra  ineoffnita.  Dr.  Teale  goes  into 
technical  details,  and  he  speaks  about  the  absence  of  direct  evidence  of  subsidence. 
Mr.  Garwo<  d,  later  on,  hopes  that  I  shall  be  able  to  prove  some  evidence  of  sub-  ■ 
sidence.  Well,  it  is  a  hard  job  to  give  me.  The  only  direct  evidence  I  can  give  of 
a  gradual  subsidence  of  that  area  is  the  fact  that  I  mentioned,  i.e.  that  the  idder 
river-beds  are  at  a  higher  Itvel,  and  yet  at  approximately  the  same  easy  grade  as 
the  present  river  down  below  them.  This  fact,  in  my  mind,  would  tend  to  show 
that  when  those  rivers  were  running,  the  level  of  the  lake-bed  was  higher  than  it 
is  now,  and  therefore  those  rivers  had  no  cause  to  hurry  themselves,  or  to  go  down 
a  steep  slof  e  into  a  hole,  but  were  going  into  a  depression  of  the  s.ame  relative  depth 
Indow  them,  and  therefore  at  the  same  leisurely  pace  as  the  present  rivers  go  into 
the  present  Ilamun.  That  is  the  only  evidence  I  can  give,  and  I  give  it  for  what 
it  is  worth.  Then  Dr.  Teale  asked  if  the  depo.sit  of  silt  is  greater  than  that 
removed  by  the  wind.  I  am  afraid,  over  such  a  big  area  and  with  a  wind  like  we 
had  to  deal  with,  I  have  no  data  on  which  to  really  give  a  definite  answer.  As 
regards  the  wind  l>eing  less  in  the  Gaud-i-Zirreh,  and  the  suggestion  that  the  focus 
of  the  wind  may  have  changed,  that  is  extremely  likely ;  but  of  that  we  know 
nothing.  One  thing  we  do  know  about  the  wind  is  that  the  old  ruins,  so  far  back 
as  we  find  them — the  very  oldest  of  them — are,  like  the  recent  ones,  all  built  at  the 
same  angle  to  the  wind.  Their  side  walls  are  at  the  same  angle  as  the  present 
direction  of  the  wind,  their  end  walls  at  right  angles  to  that  direction  of  the  wind, 
which  would  show  that  the  wind,  during  historic  periods  of  which  we  bfive  traces 
in  ruins,  has  remained  at  a  constant  angle  throughout.  I  cannot  answer  Mr. 
Lamplugh’s  question  as  to  alxuit  how  much  light  material  the  wind  h.as  trans- 
jiorted.  In  all  the  vast  Daluchist.an  desert  south  of  Seistan,  on  which  I  read  a 
paper  about  nine  ye.ars  ago,  what  strikes  one  most  forcibly  is  the  enormous 
iiccu or  Illations  of  sand-hills  and  sand-me  untains  piled  up  all  over  the  country. 
That  would  be,  a.s  he  s.ayp,  the  heavier  material,  the  sand  (silica),  not  the  finer 
silt.  I  do  not  know  what  liecomes  of  the  lighter  material.  About  Mr.  Stralan’s 
query  :  “  Has  water  in  the  lake  stood  at  a  much  higher  level  than  now  ?  ”  I  do  nut 
know  whether  he  means  if  the  actual  water  was  deeper,  or  whether  the  bed  on 
which  the  water  stood  was  higher  than  now.  On  the  latter  point  I  have  already 
made  a  reply  with  regard  to  the  level  of  the  river-beds.  Rut  if  he  asks  whether 
the  water  was  deeper,  and  whether  there  was  more  water  in  these  lakes  in  old  days 
than  now,  I  am  unable  to  give  a  definite  reply,  at  any  rate  regarding  prehistoric 
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times.  If,  however,  we  go  back  to  old  historic  records,  it  is  a  very  curious  tiling 
that,  as  far  back  as  I  have  had  access  to  them  or  had  them  quoted  to  me,  every* 
body  writing  about  the  lake  of  Seistan  nearly  always  describes  it  as  being  100  miles 
long  and  about  15  miles  wide.  This  is  how  one  would  describe  it  now,  and  so  it 
does  not  seem  to  have  been  materially  larger  than  it  is  now.  The  old  river-beds, 
the  old  canals,  bear  abont  the  same  proportion  to  the  river  as  the  present  beds  and 
canals  do  now.  As  regards  other  questions,  of  course  we  studied  Mr.  Huntington’s 
paper  very  carefully.  Mr.  Huntington  was  not  long  enough  in  this  country  to  give 
a  very  definite  opinion  on  the  various  points,  and  he  ascribes  these  various  pheno¬ 
mena  which  I  am  talking  of  to  climatic  oscillations,  and  to  glacial  and  interglacial 
periods,  and  he  suggested  as  a  possibility  that  the  river  itself  had  oscillated  from 
side  to  side  in  Seistan.  If  I  had  known  his  doubt  on  this  point,  1  could  have  told 
him  that  the  Halmand  and  the  Hamun  have  oscillated  time  after  time  from  one 
side  of  Seistan  to  the  other.  The  following  spelling  of  the  word,  “  Seistan,”  is 
the  right  one,  because  the  name  is  a  later  form  of  the  old  ”  Sejistan,”  which 
again  comes  from  the  older  form  “  Sakmstan,”  i.e.  “  land  of  the  Scythians  ”  (Sakas). 
The  Seistan  lake  is  only  known  to  have  completely  dried  up  once.  The  area  of 
water  contracts  and  expands  according  to  the  seasons  of  high  and  low  river.  The 
suggestion  that  has  just  been  made,  that  the  wind  plays  an  important  part  in 
removing  the  salt,  is  a  good  one. 

I  think  that  is  all  I  have  to  say.  I  am  not  in  a  position,  nor  wuuhl  I 
dare,  to  give  a  final  verdict  as  to  which  is  the  correct  solution  of  the  problem 
under  discussion — subsidence  or  removal  by  the  wind.  I  thank  you  very  much 
for  your  remarks  on  my  paper. 

The  Chairman  :  I  think  you  will  cordially  support  a  vote  of  thanks  to  Sir 
Henry  for  this  very  interesting  paper. 


THE  RIVERS  OF  CHINESE  TURKESTAN  AND  THE 
DESICCATION  OF  ASIA. 

By  ELLSWORTH  HUNTINGTON. 

“  Thk  deBi’ceation  of  Asia”  is  a  phrase  frequently  used  Imt  rarely  well 
defined.  With  some  writers  it  means  the  retirement  of  Tertiary  inland 
seas  because  of  warjiing  of  the  Earth’s  crust — a  process  essentially  com¬ 
pleted  long  before  the  appearance  of  man ;  with  others,  who  usually 
disregard  the  division  of  the  Glacial  Period  into  alternate  cold  and  warm 
epochs  through  several  of  which  man  probably  existed,  it  denotes  the 
change  from  the  coldness  or  moisture  of  glacial  times  to  the  aridity  of 
to-day ;  while  with  still  a  third  group  it  indicates  a  gradual  change  of 
climate,  supposed  to  have  taken  place  during  the  perioil  covered  by 
history,  and  to  have  been  a  potent  factor  in  causing  great  human  migra¬ 
tions,  such  as  the  invasion  of  Europe  by  the  Huns,  or  of  western  Asia  by 
the  Turks.  The  reality  of  the  first  two  types  of  desiccation  is  established 
almost  lieyond  question  by  geological  evidence ;  a  study  of  the  geo¬ 
graphy  and  archieology  of  eastern  Persia,  Transcaspia,  and  Turkestan 
during  the  past  three  years  has  led  me  to  believe  that  the  third  type 
is  equally  real,  and  that  during  the  last  two  thousand  years  there  has 


AND  THE  DESICrATION  OF  ASIA. 


353 


been  in  progress  a  desiccation  of  Asia  which  is  the  last  faint  undula¬ 
tion  of  the  great  climatic  waves  of  the  Glacial  Period.  In  the  rejiorts 
of  the  Pumpelly  Expedition,  1  have  considered  the  question  as  it  applies 
to  Persia  and  Transcaspia.  More  recently,  during  1905,  as  a  member 
of  the  Parrett  Expedition  to  Chinese  Turkestan,  I  have  been  able 
to  carry  the  investigation  into  regions  where  the  evidence  is  more 
conclusive. 

The  rivers  of  East  Turkestan  fall  into  two  main  groups.  One,  in¬ 
cluding  most  of  the  large  streams,  comprises  those  which  rise  among  the 
lofty  mountains  on  the  south-west,  west,  and  north  of  the  Tarim,  or  Lop, 
basin,  from  Khotan  around  through  Kashgar  to  Korla,  and  join  to  form 
the  so-called  Tarim  terminating  in  the  historic  lake  of  Lob  Nor.  The 
other  comprises  a  multitude  of  smaller  streams  which  rush  down  from 
the  mountains,  chiefly  in  the  southern  and  eastern  parts  of  the  basin, 
and,  for  the  most  part,  wither  away  in  the  desert.  The  latter  belong 
to  a  highly  specialized  type  peculiarly  sensitive  to  changes  in  the 
water-supply.  In  the  southern  part  of  the  basin,  from  Khotan  east¬ 
ward  to  Lob  Nor,  where  the  type  is  most  perfectly  developed,  the 
larger  withering  streams,  rising  among  snowy  mountains,  flow  at  first 
in  zigzags  or  in  east-and-west  courses  among  the  shallow  longitudinal 
troughs  of  the  northern  part  of  the  Tibetan  plateau,  and  then,  turning 
northward,  break  through  the  great  fault-scarp  of  the  Kwen  Lun 
mountains  in  narrow  gorges;  while  the  smaller,  rising  on  the  north 
side  of  the  Kwen  Luns,  flow  down  the  face  of  the  escarpment  as  rushing 
summer  torrents.  Beaching  the  sharply  defined,  squarely  cut  base  of 
the  mountains,  all  the  streams,  large  or  small,  enter  the  zone  of  Pied¬ 
mont  gravels,  a  sloping  plain  from  15  to  .50  miles  wide.  At  first  they 
flow  in  deep  terraced  trenches  cut  in  their  own  gravel  fans,  .and  often 
difficult  to  cross;  but  soon  the  fans  decrease  in  size,  the  terraces  die 
out,  and  the  streams  spread  into  such  broad  and  numerous  channels 
that  the  water  completely  disappears,  partly  by  evaporation,  and  still 
more  by  sinking  into  the  gravel.  To  judge  from  the  map,  this  is  the 
end  of  the  smaller  streams.  In  reality,  they  continue  underground  as 
a  confluent  sheet,  deeply  buried  where  the  gravels  prevail,  but  coming 
close  to  the  surface  where  the  latter  give  place  to  clays  and  sands. 
Here  water,  often  saline,  can  Im  obtained  in  wells  at  a  depth  of  from 
3  to  ()  feet,  and  its  widespread  presence  is  shown  by  the  abundance  of 
reeds,  tamarisks,  and  poplars  which  form  a  zone  of  vegetation  from 
1  to  20  miles  wide,  skirting  the  northern  edge  of  the  gravels  for  nearly 
1000  miles.  The  larger  streams  succeed  in  crossing  the  Piedmont 
gravels  during  the  three  or  four  months  of  the  flood  season  from  May 
to  August,  and  either  lose  themselves  among  reed-beds  in  the  zone  of 
vegetation,  or  pass  on  and  gradually  dwindle  to  nothing  in  the  sand 
of  the  Takla-makan  desert.  The  only  exceptions  are  the  Cherchen 
river,  which,  lieing  diverted  esMtward  along  the  zone  of  vegetation. 
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succeeds  in  reaching  Lub  Nor,  and  the  smaller  streams  farther  east 
which  in  extreme  flood  join  the  Cherchen.  During  the  drier  part  of 
the  year  all  the  streams,  except  those  of  Chira,  Keriya,  and  Charklik, 
disappear  in  the  gravels,  but  reappear  lower  down  in  springs  seeping 
out  in  the  river-beds.  Typically  each  main  stream  irrigates  an  oasis 
on  the  southern  edge  of  the  zone  of  vegetation,  and  formerly  irrigated 
another,  which,  because  of  salinity  or  lack  of  water,  it  cannot  now 
support.  As  a  whole,  the  withering  rivers  show  signs  of  having 
decreased  in  size  during  the  last  two  or  three  thousand  years,  the 
evidence  Ijing  partly  in  diminished  length,  as  shown  by  dead  vege¬ 
tation,  and  partly  in  diminished  volume  and  increased  salinity,  as 
shown  by  ruins. 

In  the  700  miles  eastward  from  Khotan  to  the  eastern  end  of  Lob 
Nor,  seventeen  rivers  are  worthy  of  notice  by  reason  of  their  size  or 
because  they  support  oases.  The  test  of  diminished  length  as  measured 
by  vegetation,  however,  can  only  be  applied  bt  five  of  the  seventeen,  or 
possibly  six,  since  the  rest  formerly  united  with  one  of  the  other  five 
or  with  the  Cherchen,  which  reaches  Lob  Nor.  The  possible  sixth  river 
is  the  small  Yes  Yulghun,  the  lower  end  of  which  has  never  been 
explored.  The  Molja  is  also  doubtful.  It  now  terminates  in  the  zone 
of  vegetation,  but  an  old  channel  suggests  that  it  formerly  may  have 
joined  the  Endere  to  the  west,  although  now  it  is  too  small  to  flow  so 
far.  The  (’hira,  the  most  westerly  to  which  the  test  is  applicable, 
appears  formerly  to  have  been  joined  by  the  three  or  four  streams  to  the 
east  of  it,  and  to  have  flowed  to  the  sand-buried  towns  of  Dandan- 
Uilik  .and  Rawak  described  by  Stein.  A  strip  of  dead  tamarisks, 
typical  river  jungle,  extends  even  beyond  Raw.ak,  the  northern  town, 
to  a  point  (50  miles  from  the  Chira’s  present  terminus,  and  over  5')  miles 
from  the  limit  of  living  vegetation.  Farther  east  the  Keriya  river  is 
reported  by  Hedin  and  Stein  to  have  dead  jungle  extending  20  miles 
north  of  the  present  end  of  the  stream.  On  the  Niya  and  Yartungaz 
rivers  I  found  that  similar  dead  vegetation  extends  equally  far  or  farther, 
and  on  the  Endere  at  least  8  miles  and  possibly  much  more.  In  brief, 
of  the  six  rivers  to  which  the  test  of  the  extent  of  dead  vegetation  can 
1)0  applied,  one  has  not  been  explored  ;  and  the  other  five  all  show  that 
within  times  so  recent  that  the  dead  reeds,  tamarisks,  and  poplars  have 
not  yet  disappeared,  the  rivers  flowed  from  8  to  60  miles  farther  than 
to-day.  The  Endere  and  Yartung.az  rivers  are  the  most  important, 
for  they  each  support  but  a  handful  of  farmers,  eight  or  ten  families, 
and  the  amount  of  water  diverted  for  irrigation  is  insignificant.  The 
Yartungaz  river  is  now  artificially  constrained  to  flow  wholly  in  one 
channel,  although  formerly  during  floods  it  spread  into  two  or  three. 
Thus  the  main  stream  has  1>een  appreciably  lengthened.  Yet  in  spite 
of  this,  the  reeds,  the  form  of  vegetation  responding  most  quickly  to 
changes  in  the  water-supply,  are  dead  for  a  distance  of  25  miles  along 
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the  northward  continuation  of  the  main  channel,  which  aa  yet  is  buried 
in  Band  only  in  the  narrower  parts. 

The  minor  streams,  wherever  I  have  examined  their  lower  ends  in 
the  zone  of  Piedmont  gravel,  have  old  channels  never  oocnpied  now  by 
running  water,  and  therefore  in  process  of  being  filled  with  sand.  The 
channels  indicate  that  the  streams  were  once  larger  and  ran  farther,  but 
in  the  absence  of  vegetation  and  ruins,  the  time  of  this  greater  size 
cannot  be  determined.  The  true  ends  of  the  small  streams,  however, 
as  has  already  been  said,  are  found  in  the  zone  of  vegetation.  If 
the  streams  have  diminished  within  recent  times,  that  is,  within  the 
period  covered  by  history,  the  vegetation  ought  to  show  it.  Between 
Khotan  and  Charklik,  where  the  zone  of  vegetation  varies  in  width 
from  10  to  20  miles,  I  crossed  it  seven  times  in  places  several 
miles  from  the  larger  rivers,  and  therefore  dependent  on  the  water 
coming  underground  from  the  smaller  streams.  In  every  case  the 
vegetation  of  parts  of  the  zone — usually  the  northern  parts,  more 
remote  from  the  mountains — is  dead  or  dying ;  and  in  some  cases 
half-dead  vegetation  extends  over  the  whole  width  of  the  zone. 
Frequently  for  many  miles  one  traverses  reod-beds,  evidently  vigorous 
and  thick  at  some  former  time,  but  now  consisting  only  of  a  few 
struggling  shoots  not  a  tenth  as  numerous  as  those  of  the  past,  the  rest 
being  mere  stubble  undermined  by  the  wind.  Elsewhere  there  are 
large  tracts  of  dead  and  dying  poplars,  or  of  tamarisks,  either  dead  or 
forming  a  type  of  mound  characteristic  of  places  where  the  wator- 
supply  is  lessened.  The  death  of  the  vegetation  is  often  attributed  to 
the  encroachment  of  sand,  but  in  the  cases  under  consideration  that 
has  little  to  do  with  it.  Often  the  ground  is  almost  free  from  sand, 
there  being  only  a  few  inches,  or  at  most  scattered  dunes  a  foot  or  two 
high.  And  even  this  in  most  cases  is  not  derived  from  a  distance,  but 
is  the  heavier  residue  left  by  the  wind  as  it  carries  away  the  soil  no 
longer  held  in  place  by  living  vegetation.  The  very  form  of  the  stems 
shows  that  death  is  not  duo  to  sand.  In  the  limited  region  where  sand 
is  manifestly  encroaching  ujion  living  plants,  the  reeds  and  tamarisks 
shoot  up  abnormally  to  two,  three,  or  even  four  times  their  usual  height, 
in  a  vigorous  and  often  successful  attempt  to  keep  their  heads  above  the 
dunes.  In  the  far  larger  areas  of  little  or  no  sand  the  dead  tamarisks 
and  reeds  show  nothing  of  such  tall  slender  growth,  but  tend,  on  the 
contrary,  to  become  short  and  stunted.  The  widespread  death  in  the 
zone  of  vegetation  seems  to  be  to  the  smaller  streams  what  the  dead 
channels  in  the  sand  are  to  the  larger — an  expression  of  gradual  de¬ 
siccation. 

The  most  unexpected  and  perhaps  the  most  significant  characteristic 
of  the  typical  river  is  its  ancient  towns.  Thirteen  of  the  seventeen 
larger  rivers  have  on  their  lower  courses  the  ruins  of  towns  dating 
usually  from  the  Buddhist  era,  a  thousand  or  more  years  ago.  On  six 
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ut'  the  thirteeu  rivere  the  ruiae  appear  to  be  of  ouly  oue  age ;  on  live, 
the  Dumuka,  Niya,  Chercheii,  Vash  Sheri,  aud  Miran,  of  two  ages; 
aud  OD  the  Chira  aud  Kodere  riveru,  of  three  ages.  In  general,  the 
older  ruins  are  the  larger,  and  lie  farther  down-stream.  Also,  on  the 
whole  the  ancient  towns  were  larger  than  their  modern  successors,  this 
being  notably  true  of  Yartungaz,  Endere,  Ohercheu,  Yash  Sheri,  and 
Miran.  And  lastly,  with  the  exception  of  old  Cherchen  aud  Charklik, 
aud  possibly  of  Kara  Doug  at  the  end  of  the  Keriya  river,  which  1 
have  not  visited,  the  older  ruins  are  situated  so  far  out  in  the  desert, 
or  upon  rivers  so  small  or  so  saline,  that  it  would  be  impossible  again 
to  locate  towns  of  equal  size  in  the  same  places,  unless  a  far  better 
system  of  irrigation  were  introduced. 

A  brief  description  of  the  ruins  of  Niya,  Endere,  Yash  Sheri,  and 
.Miran  will  give  a  fair  idea  of  the  whole.  Modern  Niya  is  a  town  of 
about  three  thousand  people,  located  on  the  southern  edge  of  the  zone 
of  vegetation  UO  miles  east-north-east  of  Keriya.  The  town,  like  all 
those  oast  of  Keriya,  is  young,  having  been  founded  in  the  early  part 
of  the  nineteenth  century;  but  though  it  has  been  fairly  prosperous, 
decay  has  alre.'idy  begun.  Daring  part  of  the  season  of  irrigation  the 
water  does  not  co:no  direct  from  the  mountains,  but  from  springs  a  few 
miles  al>uve  the  town.  Accordingly  it  is  slightly  saline,  so  that  the 
holds  farthest  down-stream  are  gradually  becoming  uuht  for  culti¬ 
vation,  aud  are  being  abandoned  a  few  every  year.  The  cultivated 
area,  according  to  Stein’s  map,  amounts  to  24  square  miles,  including 
large  lacume.  Below  Niya  the  river-bed  is  almost  dry,  but  water 
seeps  in  from  springs  until  a  good-sized  stream  is  formed,  only  to  dis¬ 
appear  again  in  the  course  of  20  to  25  miles.  Forty  miles  from  Niya, 
however,  at  Imam  Jafir  Sadik,  the  most  famous  shrine  in  Central  Asia, 
the  stream  once  more  appears,  but  soon  sinks  into  the  earth  again  fur 
the  fourth  and  last  time.  In  its  lower  course  the  river  becomes  so 
siiline  that  ^nirmauent  cultivation  of  the  land  along  its  banks  is  impos¬ 
sible.  Even  if  there  were  no  such  town  as  Niya,  the  water,  except 
during  the  flood  season,  would  still  be  saline  hero  at  the  river’s  end, 
and  fields  would  become  uuht  for  use  after  a  short  period  of  irrigation. 

Fifty-five  miles  below  Niya,  and  4  miles  below  the  present  flood 
limit  of  the  river,  one  comes  upon  the  first  ruins — ancient  houses 
hidden  among  large  tamarisk  mounds,  poplars,  and  sand.  They  belong 
to  the  Buddhist  epoch,  and  have  been  described  in  part  by  Stein.  1 
counted  over  a  hundred  houses  extending  northward  fur  nearly  14 
miles.  There  must  be  many  mure  still  to  be  discovered,  fur  we  found 
a  number  which  were  new  to  the  guides,  and  one  can  walk  within 
100  feet  of  a  house  and  not  see  it  among  the  tamarisk  mounds  aud 
sand.  There  must,  too,  be  many  houses  buried  under  the  latter,  so 
that  the  total  pretty  surely  amounts  to  several  hundred.  In  view  of 
the  number  of  houses  and  of  the  large  area — about  28  square  miles — 
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apparently  under  cultivation — whicli  in  Chinese  Turkestan  always 
means  under  irrigatiuu — the  town  can  scarcely  have  been  smaller  than 
modern  Niya,  and  must  have  demanded  as  abundant  a  water-supply. 

At  the  northern  end  of  the  old  town,  and  overlapping  it  for  about 
2  miles,  there  are  traces  of  a  still  older  ruin.  No  houses  or  walls  remain, 
only  thickly  strewn  pottery,  bones,  and  slag,  the  pottery  being  of  a 
cruder  type  than  that  of  the  later  ruins,  and  broken  into  finer  fragmenb'. 
The  furthest  outlier  of  this  town,  so  far  us  I  could  discover,  lies  at  a 
distance  of  24  miles  from  the  present  end  of  the  river.  Nothing  is 
known  of  its  history,  and  there  is  nothing  by  which  to  date  it.  It  may 
represent  an  earlier  epoch  than  the  ruined  houses,  or  it  may  merely 
represent  the  part  of  a  single  long-lived  town  which  was  first 
abandoned. 

In  either  case  the  ([uestion  arises  whether  with  the  present  water- 
supply,  which  is  completely  utilized  and  is  very  slightly  saline  at  Niya, 
it  would  be  possible  for  an  equally  large  and  permanent  town  to  grow 
up  at  a  distance  of  from  55  to  70  miles  out  into  the  desert,  and  from 
5  to  20  miles  beyond  the  Hood  limit  of  to-day.  Even  if  there  were 
no  such  town  as  modern  Niya,  it  apj)ears  to  be  impossible.  In  the 
first  place,  if  the  water  at  the  shrine  of  Imam  Jafir  Sadik  is  to-day 
too  saline  to  allow  of  permanent  cultivation,  it  would  pretty  surely 
be  as  bud  or  worse  farther  down  stream.  A  dense  jiopulatiou  and 
prolonged  intensive  culture  such  as  the  ruins  indicate  would  hardly  be 
{Kjssible.  In  the  second  place,  it  is  very  doubtful  whether  the  Niya 
river  would  reach  the  lower  ruins  even  if  none  of  the  water  were 
diverted  for  irrigation.  A  hundred  years  ago  there  were  no  inhabitants 
along  the  Niya  river,  or,  at  must,  only  a  few  shepherds.  The  river  ran 
freely  as  far  as  it  would.  In  the  upper  ruins  the  old  channel  is  still 
visible,  and  the  poplars  and  tamarisks  are  only  beginning  to  die. 
Among  the  main  ruins,  however,  and  still  mure  among  the  lower  ones, 
the  vegetation  has  been  dead  hundreds  of  years,  so  long  that  even  in 
this  dry  climate  the  poplars  are  reduced  to  mere  naked  trunks,  and  the 
tamarisks  have  either  died  or  grown  into  mounds  20  to  30  feet  high. 
To  put  the  matter  in  another  way,  if  the  Niya  river  was  as  large  a 
hundred  years  ago  as  it  was  at  the  time  of  the  ruins,  it  ought  at  the 
later  epoch  to  have  flowed  not  only  to  the  ruins,  but  well  on  post  the 
most  remote  of  them.  Vigorous  vegetation  ought  to  have  accompanied 
it  to  a  point  at  least  30  miles  beyond  the  present  end  of  the  river-  -that 
is,  5  or  0  miles  beyond  the  most  remote  ruins.  But,  as  wo  have  already 
seen,  most  of  the  vegetation  among  the  ruins  has  been  deprived  of 
water  fur  much  more  than  one  hundred  years,  and  that  at  the  outer 
limit  has  nut  only  died  and  dried  to  tinder,  but  has  been  blown  away 
by  the  wind  so  that  only  the  stumps  remain,  cut  off  level  with  the  soil. 

The  weight  of  the  evidence  of  dead  vegetation  appears  even  stronger 
when  the  ruins  of  Niya  are  compared  with  those  of  old  Dumuka  between 
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Chira  and  Keriya.  In  the  early  part  of  the  niiieUeuth  century  the 
water-supply  of  Dumuka  j'radually  diminished,  until  aljuut  1840  it 
lieCame  so  scanty  that  all  the  inlnihitants  moved  at  once  to  the  present 
site,  8  or  10  miles  farther  up-stream.  Modern  Niya  was  settled  liefore 
tliis,  but  as  the  town  grew  slowly,  it  is  safe  to  say  tliat  the  diversion  of 
the  Niya  river  for  irrigation  did  not  take  place  on  a  large  scale  till 
about  the  time  of  the  abandonment  of  old  Dumuka.  Since  that  time  no 
surface  water  has  reached  the  old  situ  of  tlie  latter,  but  its  vegetation  is 
still  fresh  and  vigorous.  If  an  abundant  water-supply  was  cut  oft’  from 
old  Nij’a  at  most  only  twenty  or  thirty  years  earlier,  it  is  hard  to  see 
why  the  vegetation  should  sliovv  little  or  no  sign  of  death  in  the  one 
case,  at  Dumuka,  and  should  be  completely  dead  and  decayed  in  the 
other,  it  is  nut  probable  that  the  Niya  river  reached  the  main  ruins  a 
hundreil  years  ago  Iwfore  the  founding  of  the  mo«lern  town,  or  that  it 
would  do  so  now  if  it  wore  not  used  for  irrigation.  That  a  river  of  tho 
present  size  could  nut  only  reach  the  ruins,  but  irrigate  an  area  iw  large 
as  that  now  under  cultivation  is  still  more  improbalde.  If,  however,  the 
climate  of  antiquity  was  colder,  so  that  evaporation  was  less,  or  moister, 
so  that  the  rainfall  was  greater,  and  if  the  river  was  correspondingly 
larger,  not  only  would  this  bo  possible,  but  the  difticulty  from  salinity 
would  disappear. 

The  Endere  river,  GU  to  7U  miles  oast  of  the  Niya,  though  larger, 
has  no  proper  oasis.  At  its  lower  end,  eight  or  ten  shepherds  have 
cultivated  a  little  land  during  the  past  thirty  years;  but  the  river  is  Uk) 
saline  to  admit  of  permanent  irrigation.  Thu  shepher<ls  say  that  even 
fresh  lanil  can  only  be  cultivated  once  in  three  years,  and  any  attempt  at 
prolonged  cultivation  would  be  futile.  Nevertheless,  the  river  has  on  its 
right  side — first,  the  ruins  of  a  large  Ihnhlhist  town  of  early  date ;  se<'und, 
of  an  almost  equally  large  town  of  later  ISiiddhist  times;  and  third,  of 
a  small  Mohammedan  village;  while  on  the  left  or  west  side  it  once 
supported  a  Buddhist  hamlet  and  a  fair-sized  Mohammedan  village. 
The  two  larger  Buddhist  sites  resemble  those  of  Niya  in  relative  age  and 
location,  but  are  of  greater  size  and  more  separated,  and  the  older  town 
appears  to  have  l)ecn  the  more  populous.  The  larger  Mohammedan 
village,  a  walled  enclosure  within  which  the  houses  are  still  standing, 
is  much  smaller  than  either  Buddhist  site,  its  houses  numliering  l.'jO. 
Like  the  Buddhist  towns  on  the  lower  Niya  and  Chira  rivers,  and  the 
late  Mohammedan  sites  of  old  I’onak  and  Dumuka,  it  appuiirs  to  have 
been  abandoned  deliberately  and  of  sot  purpose,  for  the  houses  and 
walls  wore  left  intact,  and  everything  of  value  was  carried  away.  Dis¬ 
regarding  the  two  smaller  sites,  we  thus  have  on  the  Kndei'u  river  the 
ruins  of  three  towns  of  different  ages,  which  grew  up  one  after  the 
other,  the  later  town  in  each  case  l>eing  smaller  than  its  predecessor. 
To-day  there  is  water  enough  to  support  a  large  town,  but  it  cannot  be 
used  because  of  the  salt.  The  upj^ermost  ruins  lie  only  12  to  15  miles 
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further  up-stream  than  the  present  shepherd  hamlet,  and  the  lowermost 
lie  quite  as  far  down-stream.  Even  if  the  diiliculty  due  to  the  entrench- 
lueiit  of  the  river  to  a  depth  of  20  or  30  feet  could  be  overcome,  and  the 
water  could  again  be  brought  to  the  ancient  sites,  it  would  lie  too  saline 
to  supjMirt  such  large  and  {Ksrmanent  towns.  If,  however,  the  water- 
supply  was  once  enough  greater  so  that  surface  water  reached  the  lower 
parts  of  the  river  three  or  four  months  each  year  instead  of  only  one, 
the  diiliculty  would  be  largely  obviated,  and  the  conditions  would  l>e 
like  those  of  modern  ^Mya,  the  fields  would  gradually  become  saline, 
but  it  would  be  many  years  Isifore  they  would  have  to  l)e  abandoned. 
On  any  other  siipjiosition  the  location  of  the  towns  and  their  successive 
abandonment  seem  inexplicable. 

Still  further  to  the  east,  200  miles  from  Endere,  the  Vasli  Sheri 
river  rushes  swiftly  down  from  the  mountains,  and,  after  losing  must 
of  its  volume  in  the  Piedmont  gravels,  supi>orts  the  thirty  j>eople  of 
Yash  Sheri.  During  the  months  of  June,  July,  and  August,  the  melt¬ 
ing  snow  on  the  mountains — 30  to  40  miles  away — increases  the  river’s 
volume  enormously.  Hearing  of  this  large  amount  of  water  wasted 
among  reed-beds,  a  considerable  number  of  people  have  come  to  Yash 
Sheri  during  the  thirty  years  since  it  was  settled,  but  most  have  gone 
away  after  a  year  or  two.  In  summer  they  had  more  than  enough 
water  for  their  fields,  but  during  the  ]ilanting  season  of  April  and  May 
the  supply  often  run  short.  Under  the  present  conditions  of  climate 
and  irrigation,  a  jtopulation  of  thirty  or  forty  is  all  that  the  river  can 
support.  Vet  in  ancient  times  the  number  of  people  must  have  been 
many  times  as  great.  Formerly,  the  river  followed  a  more  westerly 
course.  At  the  end  of  the  old  channel,  and  at  the  same  distance  as  the 
modem  hamlet  from  the  mountains,  the  ruins  of  a  Buddhist  town  cover 
an  area  at  least  2^  miles  long  by  1  wide.  Here,  us  at  Niya,  the  ruins 
consist  of  two  parts.  The  older  village  covered  the  whole  area.  Its 
houses  have  completely  disappeared  ;  but  if  it  were  settled  as  densely 
us  the  abundant  pottery  indicates,  or  as  densely  as  the  modern  villages, 
its  population  must  have  numbered  five  hundred  or  more.  The  later 
village,  or  the  later  part  of  the  original  village,  as  the  case  may  be, 
occupied  only  the  upt>er  jmrtions  of  the  ruins.  Traces,  sometimes  very 
faint,  of  sixteen  houses  can  be  seen,  and  some  must  certainly  have  dis- 
uppeare<l  or  escaited  notice.  It  is  safe  to  say  that  near  the  time  of  its 
abandonment  the  village  must  have  had  a  population  of  a  hundred 
souls — three  times  as  many  as  the  present  hamlet — and  that  earlier  it 
must  have  had  far  more :  so  large  a  numlier  of  {teople  could  not  l)e 
supported  to-day  without  a  radical  change  in  the  system  of  irrigation. 
Fortunately,  the  river  chauge<l  to  its  now  course  as  soon  as  the  abandon¬ 
ment  of  the  village  allowed  the  rude  dam  of  small  boulders  at  the 
head  of  the  old  channel  to  fall  into  decay.  Accordingly,  the  irrigation 
works  have  not  been  subjected  to  the  destructive  influence  of  floods. 
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and  aro  Btill  aliauat  iutaot.  Tlio  diffioulty  of  keeping  tho  rivor  iu  ita 
old  bo<l  may  have  boou  tho  immediate  cauHo  of  tlie  abauduiimeut  of  the 
village,  but  it  had  nothing  to  do  with  tho  Huttioienoy  of  the  water-aupply 
of  the  past  as  compared  with  that  of  tho  present.  Tho  latter  depends 
upon  the  character  and  width  of  tho  river-bed,  which  are  essentially 
tho  same  iu  both  cases,  the  old  channel  being  the  wider,  if  anything, 
and  upon  the  nature  of  the  irrigation  system,  which,  again,  was  pre¬ 
cisely  the  same  in  the  past  as  it  is  to-day.  Then,  as  now,  the  iu- 
uumerablo  minor  channels  into  which  tho  rivor  divides  were  simply 
dammed  with  banks  of  gravel  dug  up  close  at  hand.  Thus  all  the  water 
was  gathered  in  a  single  larger  channel  on  one  side  of  the  mile-wide 
hood-plain,  and  was  led  off  into  canals,  mere  ditches  dug  in  gravel  or 
sandy  clay,  as  the  case  might  be.  If  the  river  should  again  lie  turned 
into  the  old  canals,  tho  available  supply  of  water  at  the  ruins  would 
apparently  bo  essentially  the  same  as  that  at  the  village  to-day. 

A  hundred  miles  oast  of  Vash  Sheri  tho  Mirau  or  Miyau  rivor  rises 
iu  typical  fashion  in  tho  main  snowy  range  of  Kweu  Luu,  breaks  through 
the  front  range  iu  a  deep  gorge,  traverses  the  Piedmont  gravels  iu  a 
terraced  trench,  and  disap{>ears  during  much  of  the  year  iu  a  broad 
gravel  tlood-pluin.  Geographically  Mirau  closely  resembles  Vash  Sheri, 
and  the  reasoning  applied  to  the  latter  holds  good  with  increased 
emphasis  for  the  former.  Archmologically  Mirau  is  inoro  important, 
fur  the  ruins  are  nut  only  far  larger,  but  a  new  tyiie  of  architecture 
is  developed,  the  chief  structures  being  elevated  lU  or  20  feet  on  solid 
pedestals  of  sun-dried  bricks.  At  present  Mirau  is  not  {.ermuuently 
inhabited,  though  tho  tisherfolk  of  Abdal,  on  Lob  Nor,  20  miles  to  the 
north,  come  in  summer  to  cultivate  the  reedy  lields,  and,  by  using  all 
the  water  available  iu  spring,  raise  grain  for  about  lifteeu  families. 
Thu  iiehls  can  only  lie  cultivateil  once  in  three  years,  for  iu  a  single 
season  of  irrigation  a  cake  of  clay  2  or  3  inches  thick  is  deposited,  a 
cake  so  stiff  that  crops  cannot  grow  in  it  till  it  has  been  softened  by  two 
years  of  sun  and  rain.  The  natives  think  that  the  clay  is  gathered  after 
the  river  liegius  to  spread  over  the  huge  gravel  Hoisl-plaiu,  10  miles 
long  and  1  or  2  wide.  In  reality  the  river  is  charged  with  tine  clay 
when  it  leaves  the  mountains,  where  it  is  said  to  be  eipial  to  the  river 
which  sup{iorts  the  large  village  of  Charklik.  Gn  reaching  the  flixsi- 
plain  the  water  sinks  rapidly  into  the  coarse  gravel,  but  as  the  current 
is  swift,  the  tine  clay  is  all  borne  along,  until  at  Mirau  the  river  is 
literally  a  stream  of  mud. 

Auciuutly,  conditions  must  have  lieen  fur  different.  The  old 
I  Huddhist  Mirau  was  neither  a  hamlet,  such  as  to-day  might  bo  locateil 
j  here,  nor  a  village  like  old  Vash  Sheri,  but  a  large  and  im|>ortant  town. 

It  covered  an  area  of  at  least  6  sciuaro  miles,  ull  of  which,  judging  from 
■  tho  canals  and  pottery,  and  still  more  from  the  number  and  location  of 
'  public  and  religious  structures,  must  have  been  thickly  populated.  The 
I  No.  IV. — OCTOBKK,  1906.]  2  c 
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huuseti,  beiug  made  of  uluy  apparently,  have  diaappeared,  with  twu 
exceptions.  Thirteen  other  structures  remain,  of  which  one  is  a  fort, 

400  feet  square;  one  a  lamasery,  the  outer  walls  of  which  are  adorned 
with  clay  reliefs  of  lluddha  ;  two  are  stupas,  or  shrines ;  and  the  other 
nine  are  solid  rectangular  masses  of  sun-dried  brick,  capped  in  most  cases 
by  the  walls  of  what  may,  perhaps,  have  been  monastic  dwellings  or 
Buddhist  temples.  These  establishments  appear  to  have  been  kept  up 
after  the  rest  of  the  town  had  become  depopulated,  or  else  were  re- 
occupied  after  a  period  of  abandonment,  during  which  the  fort  fell  into 
ruin,  as  is  suggested  by  the  flimsy  repairs  superposed  upon  the  solid 
older  structure. 

Ancient  Miran,  in  its  prime,  must  have  required  a  water-supply 
almost  scores  of  times  as  large  as  that  now  available.  It  is  reasonable 
to  suppose  that,  being  the  most  important  place  for  hundreds  of  miles 
both  from  a  religious  and  a  military  point  of  view,  Miran  had  an  irriga¬ 
tion  system  as  good  as  the  country  afl'orded.  The  water  at  first  came 
from  an  old  river-channel  east  of  the  town,  and  later,  apparently,  from 
the  present  channel  on  the  west.  The  dams  and  canals  are  preserved 
just  as  at  Vash  Sheri,  and  do  not  difier  from  those  of  to-day.  The  main 
older  dam  is  composed  of  tamarisks  and  small  boulders  thrown  loosely 
together ;  and  there  is  said  to  be  another,  which  I  could  not  find,  com¬ 
posed  of  boulders  alone.  The  canals  are  either  simple  ditches,  or  are 
raised  a  few  feet  on  banks;  but  in  every  case  the  material  is  that  which 
happened  to  lie  close  at  hand.  On  the  upper  Miran  river  there  are  no 
inhabitants,  and  no  opportunity  for  the  diversion  of  part  of  the  water. 

The  present  supply,  sufficient  for  fifteen  or  twenty  families,  is  all  that 
the  river  is  capable  of  furnishing  under  the  system  of  irrigation  which 
prevails  now,  and  prevailed  in  Buddhist  times  a  millennium  or  more 
ago.  If,  however,  the  rainfall  were  increased,  say,  a  third,  the  amount 
of  water  reaching  Miran  would  be  multiplied  vastly.  Being  confined 
to  a  single  channel,  the  water  would  sutler  scarcely  more  loss  from 
evaporation  and  from  sinking  into  the  ground  than  it  now  does,  and  all 
the  extra  supply  would  be  available  at  Miran.  The  difficulty  from  the 
excessive  amount  of  sediment  would  vanish,  for  though  the  absolute 
quantity  might  conceivably  be  more  than  now,  it  would  bediluted  with 
a  far  greater  amount  of  water,  and  spread  over  a  much  larger  area.  The 
hard  cake  would  be  reduced  from  2  or  3  inches  to  perhaps  a  quarter  of 
an  inch,  nut  enough  to  interfere  with  cultivation.  Miran,  even  more 
than  the  other  ruins,  seems  to  verify  the  hypothesis  of  a  change  of 
climate  during  the  historic  era. 

The  ruins  of  Miran,  Vash  Sheri,  Endere,  and  Niya  are  typical  of 
many  others.  Charklik  and  Cherchen  belong  to  the  same  class  as  ( 

Miran  and  Vash  Sheri,  the  old  towns  having  been  located  at  nearly  i 

the  same  place  as  the  new,  and  having  covered  a  larger  area.  This  i 

is  especially  the  case  at  Cherchen,  where  Lellik,  the  southern  and  ] 
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apparuutly  ulder  uncieut  site,  uuvercd  au  area  three  tiiuee  au  large  as 
the  uiedern  tuwo,  uud  the  northern  later  site  may  have  been  as  large. 
Neither  < 'harklik  nor  t'hercheu  is  conclusive,  however,  for  the  size 
uf  the  ruins  at  the  former  cannot  l>e  deteriuiued,  and  tlio  whole 
water-supply  at  the  latter  is  nut  now  utilized.  Yartungaz  resoiuldes 
Kudero,  but  the  river  is  much  mure  saline.  Accordingly,  as  might 
be  cx{>octed,  the  ruins  are  old  and  rather  small,  and  lie  at  the  highest 
possible  jHjint,  like  most  of  the  modern  oases.  Tlie  remaining  ruins, 
lying  west  uf  Niya,  belong  to  the  same  tyj)e  as  the  latter.  Kawak, 
Daudan-Uilik,  uu<l  I'zun  Tetti  were  successive  towns  on  what  appears 
to  have  been  the  ancient  extension  of  the  Chira  river,  aided  more  or 
less  by  the  smaller  streams  to  the  east.  The  pottery-strewn  site  of 
Lachinata  lies  beyond  the  end  of  the  Gulakhma  river;  the  Buddhist 
ruins  of  I’ayet  Beg  and  Khadaluek  and  the  recently  abandoned  towns 
of  old  Dnmuka  and  old  Ponak  indicate  the  former  greater  length  of  the 
Diimnka  and  Ponak  rivers,  and  an  unnamed  site  in  the  sand  shows 
that  the  Karakir  stream  once  extended  15  miles  l>eyund  its  present 
limit. 

On  the  northern  border  of  the  Tarim  basin  there  is  loss  opportunity 
for  the  occurrence  of  ruins  of  the  kind  described  above,  for  most  of  the 
streams  are  either  very  small,  or  else,  uniting  in  the  highlands,  issue 
from  behind  the  mountains  as  large  rivers  which  join  the  Tarim,  and 
will  be  considered  later.  At  Ying-pen,  however,  north-west  of  Lop-Nor, 
the  ruins  uf  a  small  fort  and  village  descril>od  by  Iledin  are  now  water¬ 
less.  1  followed  the  old  canal  northward  for  over  3  miles  to  its  head, 
and  found  that  it  was  a  simple  ditch  wdth  two  small  ponds  or  reservoirs, 
into  which  the  water  was  turned  from  the  little  Shindi  brook,  the 
largest  stream  in  the  Kuruk  Tagh,  or“Dry  mountains.”  To-day  no 
water  reache.s  the  ruins  during  the  greater  part  of  the  year,  and  the 
]ilace  cannot  be  inhabited,  yet  formerly  the  water-supply  sufficed  to 
support  a  small  village. 

Similar  instances  of  ancient  towns  located  where  there  is  now  no 
sufficient  water-supply  are  descril  >od  by  Stein  as  far  west  as  Kashgar; 
and  1  found  others  as  far  north  as  the  depression  of  Turfan. 
Kastward  beyond  the  end  of  Bob  Nor,  on  the  course  which  the  united 
Bulundsir  and  Tau-ho  rivers  once  followed  on  their  way  to  the  lake, 
two  other  ruined  sites  of  the  same  sort  are  described  by  the  natives. 
The  Chinese  of  Dung  Khan  (Sa  Chau),  higher  uj)  on  the  Tan  llo,  say 
that  the  ruins  were  abandoned  by  their  ancestors  long  ago  because  the 
water  of  the  rivers  would  no  longer  reach  them. 

In  the  case  of  the  rivers  of  the  Tarim  system,  the  evidence  of  desic¬ 
cation  is  less  clear  than  among  those  of  the  withering  type,  for  the 
streams  are  so  largo  that  they  still  support  extensive  oases  and  termi¬ 
nate  at  a  fixed  point  in  Lob  Nor.  Still,  the  increasing  salinity  of  the 
lower  Tarim,  and  the  decreasing  size  of  the  terminal  lake,  seem  to  show 
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that  the  rivers  of  this  group,  like  those  of  the  other,  have  suffered 
desiccation.  The  region  along  the  lower  Tarim  or  Yarkand  river  for 
400  miles,  and  along  its  parallel  tributary,  the  Kouche,  for  250  miles 
above  the  mouth  of  the  united  streams  in  Lob  Nor,  is  to-day  practically 
uninhabited.  The  scattered  little  settlement  of  Tikkenlik  is  the  only 
real  village,  and  almost  the  only  place  where  agriculture  of  any  sort  is 
practised ;  and  even  its  five  hundred  inhabitants  could  not  subsist,  so 
they  say,  if  it  were  not  for  their  flocks  and  for  the  fish  which  they  eat 
in  summer  with  young  reeds  and  rushes.  The  great  dilliculty  is  salinity 
in  both  soil  and  water.  Indian  corn,  one  of  the  great  staples  of  Chinese 
Turkestan,  will  scarcely  grow  at  all,  and  is  replaced  by  millet.  Wheat 
fares  better,  but  only  the  first  year.  If  a  field  is  cultivated  several 
years  in  succession,  the  crops  rapidly  dwindle  just  as  at  Endere  and 
Yartuugaz. 

The  same  difliculty  prevails  all  along  the  lower  course  of  the  Tarim 
and  Kouche  rivers,  and  several  recent  attempts  of  the  Chinese  to  found 
towns  have  jiroved  almrtive.  Al>out  1889  some  colonists  settled  at 
Jan  Kul,  30  miles  west-north-west  of  Tikkenlik,  on  the  Tarim.  Next 
year  the  ^)Opulatiou  increased  to  over  2000,  and  Jan  Kul,  as  the  ^ieople 
say,  “  became  a  town ;  ”  that  is,  a  ba/.aar  was  established,  and  an 
“ambau,”  or  local  governor,  was  installed.  l»ut  the  fields  quickly 
l>ecame  saline,  and  after  two  years,  in  1892,  the  jdace  was  abandoned, 
most  of  the  settlers  returning  whence  they  came.  Meanwhile,  however, 
in  1891,  al»out  1000  people  had  come  from  Turfan  to  Dural,  8  miles 
south  of  Tikkenlik,  and  had  begun  to  raise  wheat.  Aceordingly  a  large 
fort  was  built  there,  and  in  1893  the  amban  of  Jan  Kul  was  removed  to 
Dural,  which  in  turn  “  became  a  town.”  For  throe  years  the  j)opulation 
increased,  but  by  1897  the  soil  had  become  so  salt  and  the  crops  so  |)Our 
that  the  colonists  liegau  to  move  away.  In  1898  over  200<i  rebellious 
Duugaus  or  Mohammedan  Chinese  Avere  induced,  or  forced,  to  come 
from  Shi-ning,  800  miles  to  the  east,  and  settle  at  Dural,  but  the  laud 
and  water  were  so  bad  that  in  19(i0  they  migrated  9o  miles  north-west 
to  Karakum,  on  the  Konche,  another  site  which  had  just  been  opened. 
Thereui)Ou,  in  1901,  the  amban  was  removed  to  Karakum,  and  in  11*04 
the  last  of  the  people  of  Dural  came  to  Tikkenlik.  Karakum  became 
even  larger  than  its  predecessor,  and  from  1901  to  1903  had  a  population 
of  nearly  5000,  but  the  salt  was  as  bad  as  elsewhere,  and  in  1904  it  too 
was  abandoned,  though  the  amban  and  forty  or  lifty  people  still  remain. 
Jan  Kul,  Dural,  Karakum,  and  Tikkenlik  represent  four  abortive 
attempts  during  sixteen  years  to  utilize  the  water  of  the  lower  Tarim 
and  Konche  rivers  for  irrigation.  Tikkenlik,  being  but  three  or  four 
years  old,  still  survives,  but  its  people  are  moving  away  or  else  are 
abandoning  agriculture  and  betaking  themselves  to  sheep-raising  and 
fishing,  the  means  of  livelihood  of  the  former  hamlet  before  the  attem]>t 
to  establish  a  town. 
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Tnruing  now  to  the  past,  we  find  a  wholly  different  state  of  affairs. 
In  Ihiddhist  times  the  Tarim  and  Konche  rivers  were  deflected  east¬ 
ward  in  whole  or  in  part  between  Karaknm  and  Tikkenlik,  and  flowed 
to  the  ancient  ruins  of  Lulan,  discovered  by  Iledin.  In  approaching 
Lilian  from  the  north-east,  and  in  leaving  toward  the  north-west,  I 
rode  15  miles  each  way  through  a  region  where  houses,  pottery,  and 
other  evidonco.s  of  human  occupation  show  that  the  whole  area  was 
once  thickly  settled  by  an  agricultural  population.  Farther  west,  on 
again  entering  the  broad  zone  of  dead  vegetation  which  accompanies 
the  old  river-courses,  I  found  pottery,  beads,  slag,  and  bits  of  iron, 
for  a  distance  of  nearly  40  miles,  and  there  was  a  little  ancient 
pottery  in  a  strip  of  dead  vegetation  between  two  arms  of  the  Konche 
only  25  miles  east  of  Tikkenlik.  It  looks  as  though  in  ancient  times 
an  area  100  miles  east  and  west,  by  10  or  15  miles  north  and  south, 
was  thickly  dotted  with  villages  irrigated  by  the  Tarim  and  Konche 
rivers.  Even  if  the  present  water-supply  would  suffice  for  so  largo 
an  area,  a  densely  populated,  flourishing  district  like  the  Lulan  of 
history  would  be  impossible  Iwcause  of  the  water’s  salinity.  Here,  as 
in  so  many  other  cases,  the  phenomena  are  easily  explicable  if  the 
rivers  have  decreased  in  size. 

The  lake  of  liob  Nor  agrees  with  the  rivers,  for  it  shows  signs  of 
having  been  larger  at  no  very  distant  date.  In  this  article  it  is  not 
possible  to  consider  the  controverted  history  of  the  “  Groat  Salt  Lake,” 
as  the  ancient  Chinese  called  it.  Ft  must  suffice  to  say  that  in  travelling 
around  it,  and  crossing  the  unexplored  salt  desert  at  its  eastern  end, 
the  presence  of  five,  or  possibly  six,  old  shore-lines  at  altitudes  of  from 
12  to  600  feet  above  the  present  level,  and  of  a  thick  series  of  lacustrine 
deposits,  indicates  that  the  lake  has  passed  through  a  succession  of 
epochs  of  expansion  and  contraction  corresponding  to  those  of  the 
lake  of  Sistan  in  Eastern  Persia,  and  less  closely  of  Great  Salt  lake 
in  North  America,  ami  to  the  epochs  of  the  Glacial  Period  all  over  the 
world.  The  freshness  of  the  dry  lake-bed  and  bluff’s,  the  distribution 
of  vegetation,  the  presence  of  an  ancient  road,  now  unused  and  unknown, 
which  makes  a  long  drfonr  around  a  bay  of  the  old  lake-bed  instead  of 
crossing  it  as  the  modern  mad  does,  and  the  well-known  fact  that 
the  present  lake  or  swamp  has  diminished  in  size  during  the  past 
century,  seem  to  indicate  that  the  last  notable  expansion  of  the  lake 
took  place,  or  at  least  had  not  yet  pa.s8ed  away,  when  historic  man 
(iccupied  the  surrounding  region. 

The  rivers  which  wither  in  the  desert,  together  with  those  which 
join  the  Tarim  and  terminate  in  liob  Nor,  drain  most  of  the  mountains 
around  the  Tarim  basin,  but  there  is  one  part  so  extremely  dry  that 
there  are  practically  no  running  streams  whatever,  only  a  few  scattered 
springs,  mostly  salt.  This  inhospitable  district,  as  large  .as  Great 
Britain,  lies  between  Lob  Nor  on  the  south,  Bagrash  Kill  on  the 
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west,  and  Turfan  on  the  north,  and  stretches  eastward  400  or  ."iOO 
miles  toward  the  desert  of  Gobi.  It  is  a  desolate  region  of  naked 
mountains  half  Imried  in  plains  of  gravel,  and  is  well  nameil  the 
“Dry  mountains”  (“Kuruk  Tagh”)  on  the  south,  and  the  “Desert 
mountains”  (“Choi  Tagh”)  on  the  north.  It  is  so  little  known  that 
the  best  I  can  do  is  to  quote  what  was  said  by  my  guide,  a  remark¬ 
ably  intelligent  camel-hunter  of  Kuzzil  Singer,  the  only  inhabited 
place,  who  knows  every  spring  and  mountain  for  100  miles  in  every 
direction.  I  asked  him  whether  there  was  more  or  less  water  now 
than  in  the  past,  or  just  the  same.  In  reply  he  told  of  the  drought 
during  the  last  four  or  five  years  which  every  one  speaks  of,  and  then 
went  on,  “  And  long,  long  ago,  in  the  days  of  which  neither  my 
grandfathers  nor  their  grandfathers  jjver  heard,  there  must  have  been 
much  more  water.  In  the  high  mountains  there  are  many  places 
where  little  stone  shepherd’s  houses,  with  the  roofs  all  fallen  in,  stand 
in  valleys  where  nobody  has  ever  known  of  there  being  any  water. 
The  nearest  water  is  sometimes  5  or  10  miles  away.  Surely  no  one 
would  have  built  houses  and  kept  flocks  and  herds  in  those  places 
unless  there  had  l)een  water.  How  many  such  houses  have  I  seen  ? 
Ob,  many ;  I  never  counted,  but  the  mountains  are  full  of  them.  In 
other  places,  away  from  the  higher  mountains,  one  often  finds  salty 
deposits  and  a  few  reeds  where  once  there  must  have  been  springs,  and 
on  every  side  there  are  old  paths  coming  in  where  once  the  wild  camels 
and  antelopes  used  to  come  regularly  to  drink.  Now,  as  there  is  no 
water  and  only  a  very  few  reeds,  scarcely  two  or  three  animals  come  in 
a  year.  There  wore  men  here  then,  for  near  almost  all  of  the  dry 
springs  there  are  old  shelters  of  rocks  and  pieces  of  tamarisk,  just  such 
as  we  make  now  when  we  lie  in  wait  for  game.  I  never  talked  to  any 
one  about  this  l)efore,  and  I  do  not  know  whether  1  am  right,  but  I 
have  seen  these  things  when  1  have  been  hunting,  and,”  as  the  Tnrki 
idiom  puts  it,  “  that  is  what  I  know  in  my  stomach.”  My  own  limited 
observation  agrees  with  that  of  the  camel-hunter.  Moreover,  I  found 
traces  of  ancient  roads  and  of  villages  where  there  is  now  no  water,  and 
the  basin  of  the  Turfan,  near  by  to  the  north,  is  full  of  evidences  of  an 
historic  decrease  in  the  water-supplj*. 

The  phenomena  of  rivers,  large  and  small,  of  springs,  lakes,  ruins, 
and  vegetation,  all  seem  to  jmint  to  a  gradual  desiccation  of  Chinose 
Turkestan  for  nearly  1500  miles  east  and  west,  and  .‘>00  north  and 
south.  The  records  of  antiquity  indicate  that  the  Caspian  and  Aral 
seas  were  once  more  extensive  than  now,  and  presumably  that  the 
tributary  rivers  were  much  larger.  Transcaspia,  Dastern  I’ersia,  and 
the  neighbouring  regions  appear  to  have  been  subject  to  a  desiccation 
similar  to  that  of  Turkestan,  and  indicated  by  similar  phenomena. 
Thus  all  the  more  arid  part  of  Asia,  from  the  Caspian  sea  eastward 
for  over  2500  miles,  appears  to  h.avo  l)e€n  subject  to  a  climatic 
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change  wherohy  it  has  iMjen  growing  less  and  less  habitable  for  the 
la.st  two  or  three  thous^and  years.  Such  a  change,  embracing  Persia, 
lialuchistan,  Afghanistan,  Russian  Turkestan,  and  Chinese  Turkestan, 
and  probably  an  even  larger  area,  and  converting  thousands  of 
square  miles  of  habitable  country  into  desert,  can  hardly  fail  to  have 
had  some  effect  upon  human  distribution  and  history.  In  Chinese 
Turkestan  part,  at  least,  of  the  ancient  towns  described  above  appear  to 
have  l)een  abandoned  deliberately,  presumably  because  the  water-supply 
became  limited.  Movements  of  the  same  sort  are  to-day  taking  place  on 
a  small  scale  all  over  the  arid  parts  of  Asia ;  as,  for  example,  in  the 
cases  already  cited  of  the  inhabitants  of  Dumuka  and  other  villages  who 
moved  in  a  body  to  a  new  location,  or  of  the  Dungans  and  people  from 
Turfan,  who  wandered  here  and  there  along  the  lower  Tarim.  In  1004, 
'>00  Kossack  nomads,  with  their  flocks  and  herds,  came  to  Lob  Nor,  and 
would  htive  settled  among  the  reeds  of  the  lower  Cherchen  river  if 
Chinese  soldiers  had  not  driven  them  out  with  bloodshed.  The  nomads 
bad  come  from  the  Altai  mountains,  where  pasture  had  Wcome  too 
scanty  either  because  of  increasing  drought  or  increasing  population, 
or  more  probably  both.  Such  movements  only  need  to  be  magnified  to 
cause  invasions  like  those  of  the  Dark  Ages.  That  they  were  magnified 
in  Turkestan  when  the  Buddhist  towns  were  abandoned  appears  highly 
probable.  The  abandonment  took  place  in  the  early  centuries  of  the 
Christian  era,  and  for  most  of  the  time  from  that  day  to  this  the 
whole  country  from  Keriya  eastward  for  6i>0  miles,  almost  to  C'hiua 
Proper,  remained  praotic.ally  uninhabited,  even  more  so  than  to-day. 
Not  only  the  inhabitants  of  the  towns  disappeared,  but  also  the  shep¬ 
herd  tribes  among  the  mountains,  who,  judging  from  names,  traditions, 
and  ancient  roads  and  dwellings,  were  formerly  numerous,  and  who 
would  feel  the  pinch  of  aridity  more  quickly  and  keenly  than  the  towns¬ 
people.  Part  of  the  population  may  have  been  killed  in  war,  or  have 
died  in  the  epidemics  which  rage  when  a  country  is  over-populated,  but 
the  rest  must  have  migrated.  If,  though  only  in  bands  of  a  few 
thousands,  they  invaded  regions  already  well  populated,  where  the  means 
of  livelihood  were  growing  less  because  of  desiccation,  distress  and  wars 
would  ensue,  and  the  only  relief  would  lie  in  further  and  greater  migra¬ 
tions.  And  thus,  all  Central  Asia  being  under  the  same  ever-increasing 
stress,  a  succession  of  dry  years,  or  a  change  such  as  has  taken  place  in 
Chinese  Turkestan  since  11*00  from  an  increasing  to  a  decreasing 
quantity  of  water  in  the  rivers,  might  cause  migrations  equal  to  the 
greatest  recorded  in  history. 
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For  a  very  long  time  the  Niger  and  its  trihntaries  successfully  with¬ 
stood  all  attempts  at  discovery  at  the  hands  of  European  geographers  ; 
individuals  and  whole  expeditions  alike  were  killed  or  turned  hack  time 
after  time  by  the  climate  or  hostile  native  tribes,  and  many  lives  were 
paid  for  the  ultimate  discovery  of  that  river  system.  The  student  of 
geography  who  travels  along  the  Niger  or  the  Benue,  marking  his  day’s 
journey  on  a  fairly  accurate  map,  cannot  but  feel  that  he  is  treading  on 
sacred  ground.  The  great  struggle  for  the  clearing  up  of  the  river- 
system,  and  the  subsequent  contest  for  possession  of  the  country  which 
led  to  the  division  on  the  map  as  we  now  know  it,  form  an  interesting 
chapter  in  the  history  of  Euroj)ean  enterprise  in  Africa. 

The  traveller  in  the  Benue  valley  is  struck  with  the  enormous  variety 
of  the  apjwirently  wholly  different  tribes  that  he  finds  settled  on  both  sides 
of  the  river.  Fulanis,  Beriberis,  Ilansas,  .1  ikums,  and  endless  pagan  tribes, 
all  are  crowded  together  along  the  river  valley.  The  great  river,  with 
the  hill  ranges  running  parallel  on  both  sides,  formed  a  natural  barrier 
to  the  movement  of  nations,  thrown  from  their  original  al>ode  in  the 
central  Sudan  by  the  incoming  hosts  from  the  north-east,  or  the  tribes 
fleeing  from  some  mighty  neighbour  or  a  raiding  chief.  Thus  it  is  that 
we  cannot  trace  local  history  of  the  tribes  connected  in  the  Benue 
valley  to  any  extent.  We  know,  however,  that  the  mild-looking  Jikums 
once  warred  successfully  with  Kano  and  Bomu,  and  received  tribute 
from  all  the  countries  around  in  the  old  ca]iital  Kororofa,  a  little  south 
of  the  river,  and  that  the  empires  of  Bomu  and  Sokoto  in  turn  largely 
influenced  the  comjtosition  of  tribes  along  the  Benue.  The  sultans  of 
Bomu  periodically  raided  the  countries  to  the  west  of  Chad,  driving 
down  the  tril>es  living  along  the  Isirders  of  their  empire.  'I’lieso  would 
move  down  to  the  hills,  driving  off  in  their  turn  the  peojdo  already  there. 
So  we  have  along  the  river  nearly  every  tribe  claiming  to  have  come 
down  from  the  north—  such  as  the  Ankwes,  the  Montoils,  the  Yergums, 
the  Burmawas,  the  .Temuris,  and  the  Bashamas.  Besides  these,  the 
word  Berilteri,  joined  on  to  a  local  name,  denotes  a  settlement  of  Beri¬ 
beris,  or  Kanuris,  who  have  come  dowui  quite  latelj*  from  ITomu,  and 
whose  fathers  or  grandfathers  still  sjtokc  the  Kanuri  language. 

Of  the  Fulanis  on  the  river,  we  know  that  in  the  time  of  Bello  Emir 
of  Sokoto  M<xTi  Mohammad,  a  Fulani  of  the  Tviri  trilx'  came  down  into 
the  valley  with  his  fanatic  horsemen  to  wage  the  .leh.ad  against  the 
pagans.  He  had  a  banner  from  the  great  Bello,  the  son  of  Othman  dan 
Fodio,  and  was  the  brother  of  Biibaero,  the  chief  of  (  Jombe.  He  defeated 
the  heathen  Jemuri,  and  on  the  site  of  their  ancient  settlement  built 
his  own  town,  which  he  called  Muri.  TTammarua,  who  received  the 
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Pleyad  party  in  1854,  and  Nya,  the  friend  of  Mizon,  were  both  BUccessorK 
of  this  Moili  Mohammad.  After  the  conquest  of  Kona  these  Fnlanis 
crossed  the  river  and  settletl  at  Jalingo,  where  the  present  Emir  Hainan 
Mafendi  now  lives.  Before  this  some  of  them  had  settled  along  the 
Tarabba  river ;  but,  broadly  speaking,  the  Benue  forms  the  southern 
limit  of  Mohammedan  influence.  These  Fulanis  had  for  a  long  time 
worried  the  Jikums,  and  at  last,  compelling  them  to  abandon  their 
capital  Kororofa,  had  broken  their  power. 

Quite  different  from  these  Fulanis  arc  those  cattle-breeding  nomads, 
who  are  frequently  met  with  along  the  Benue.  They  have  never 
appeared  as  warriors,  but  as  peaceful  cowherds ;  coming  from  no  one 
knows  where,  they  passed  in  and  out  amongst  the  native  tribes,  going 
where  they  thought  they  would  find  goo<l  pasture  for  their  cattle,  in¬ 
offensive  and  unmolested.  They  did  not  mix  with  the  people  of  the 
land  as  did  their  Mohammedan  cousins,  and  thus  they  preserved  their 
light  skin  and  their  Asiatic  features.  They  never  liecame  Mohammedans. 
Since  Andree  Bnie,  in  1697,  encountered  his  Fulanis  100  miles  from 
Timbuktu,  the  origin  of  this  strange  tribe  has  ever  puzzled  the  European. 
Succes.sively  they  were  connected  with  Egypt,  Carthage,  Morocco,  the 
Caucasus,  and  Persia. 

There  are  several  routes  from  the  Benue  to  the  northern  territory. 
The  more  important  of  these  are:  the  one  leaving  at  Loko,  and  passing 
through  Keffi  to  Zaria  and  Kano ;  another  from  Ibi  to  Banchi ;  ami  a 
third  from  Yola  to  Bomu.  It  was  by  this  middle  one  that  I  left  the 
Benue  valley  for  the  north.  The  first  important  place  that  I  arrived  at 
in  1904  was  Wasc.  This  pretty  walled  town  is  situated  on  a  ridge,  and 
close  behind  it  stands  an  enormous  basalt  rock,  evidently  the  denuded 
stump  of  an  ancient  volcano.  In  shape  and  aspect  that  mighty  block 
resembles  the  famous  Bear  Lodge  in  the  Black  Hills  of  Dakota.  On  its 
top  thousands  of  birds  find  a  resting-place,  and  their  deposits  in  the  dry 
season  give  it  a  look  of  a  snow-covere<l  mountain  summit.  Being  almost 
inaccessible,  it  has  given  rise  to  many  weird  b*gends,  which  the  Wase 
host  retails  with  much  relish  to  the  new-comer.  The  natives  call  the 
rock  Coran  Dusan,  i.e.  the  Kolanut-stone,  iiiea.suring  over  I0(t0  feet  from 
the  base ;  it  is  visible  for  miles,  and  known  to  every  traveller  in  the 
country,  and  from  it  the  local  chief  takes  its  name  of  Sarlkin-dutsi,  the 
Rock  King.  To  the  westward,  at  a  distance  of  a  little  over  10  miles, 
the  ragged  hills  of  the  Murchison  range  present  a  lieautiful  sight.  The 
Wase  river  flows  through  the  intervening  plain ;  along  its  banks 
stretches  of  green  pasture  vary  with  cultivated  fields,  and  great  herds  of 
cattle  grazing  everywhere  give  the  whole  an  extremely  pleasing  aspect. 
The  town,  with  its  well-built  houses  now  in  ruins,  its  date  palms  and 
crenelated  wall,  has  seen  better  days,  and  the  local  history  is  typical  of 
the  fitful  political  changes  that  kept  the  countrj'  in  a  perpetual 
state  of  unrest,  making  it  a  difficult  field  for  |reacefiil  administration. 


.lOrRNEYS  IN  NORTnERN  NIOERIA. 


:{7l 

With  the  advent  of  a  Western  government,  a  stop  was  put  to  all  these 
local  enterprises,  but  no  {tower  on  earth  could  freexe  this  seething 
mass  into  even  8ha{)e  in  a  moment.  The  {tagan  for  some  time  to  come 
would  look  with  hatred  and  suspicion  at  the  Fulani  chief,  and  the 
latter  would  find  it  difficult  to  see  the  native  Kaffir  anything  else 
but  bis  rightful  prize.  It  cannot  surprise  any  one  when  the  savage 
amongst  the  hills,  forgetting  that  all  things  have  changed,  lets  fly  an 
arrow  at  the  passing  caravan  from  sheer  force  of  habit.  The  man  who 
got  the  last  knock  not  unnaturally  longs  to  be  able  to  hit  back. 

Originally  there  was  a  fairly  large  settlement  of  Jikums  at  the  foot 
of  W'ase  rock.  Then  when  Yakoba  had  built  llauchi  town  to  the  north 
and  had  become  {)owerful,  his  followers  came  south  and  conquered  the 
country  towards  Muri  and  to  the  llenue,  driving  away  the  Jikums,  and 
causing  the  native  {tagan  tribes  to  take  refuge  in  the  hills.  After  the 
fashitm  of  the  Fulanis,  Yakolta  gave  Wase  to  one  of  his  chief  slaves. 
This  giving  away  of  large  newly  conquered  districts  had  its  obvious 
advantages,  for  the  province  was  ensured  against  falling  back ;  the 
{)osscssion  of  large  lands  stimulated  the  servants  of  the  chief,  while  it 
provided  the  necessary  food  and  material  for  the  u{>kee{)  of  the  army  ; 
moreover,  the  slave  leaders  were  kept  away  at  a  safe  distance  from  the 
cmirt.  Similar  to  our  old  feudal  barons,  they  held  the  land  from  the 
king,  to  whom  they  paid  an  annual  tribute,  and  had  to  koe{)  up  an 
army  always  ready  to  start  at  the  command  of  the  king. 

In  connection  with  the  {^resent  dila]>idated  state  of  the  town  and 
the  {iroverbially  bad  character  of  the  Wase  {)eo|)le,  an  old  slave  of  the 
late  Kmir  of  Sokoto  told  me  the  following  tale  :  “When  the  Emin-el- 
Musselmi  sent  bis  messengers  round  to  all  the  various  towns  of  the 
provinces,  one  of  them  arrived  one  evening  at  the  town  gate  of  Wase 
just  as  the  sun  wont  down  lieyond  the  blue  hills  of  the  west,  and  Salla 
was  called  from  the  mo8<{uos.  In  those  days  the  town  was  crowded 
with  pco|)le.  The  women  wore  l)eautiful  silver  bracelets  and  rich 
clothes,  even  the  {loorest  of  the  men  had  his  horse,  and  as  to  the  horses 
and  cattle  of  the  chief  and  his  slaves  they  could  not  be  counted.  There 
was  no  lack  of  grain  and  fruit  of  every  kind.  All  was  abundance  and 
ha|fpiness.  'I’ho  drums  and  dances  were  ke{)t  going  until  the  town 
woke  np  in  the  morning.  Then  the  king  and  the  chief  men  sent  for 
the  Sokoto  messenger,  and  gave  him  one  bowl  full  of  corn ;  that  was 
their  contribution  to  the  mos({ue  at  Sokoto.  There  on  that  small  hill 
north  of  the  town  the  man  from  Sokoto  stood.  He  was  a  holy  man, 
and  ho  cursed  the  town,  and  he  curse*!  the  men  in  it.  From  that  daj* 
the  Wase  men  eat  without  ever  stilling  their  hunger,  the  sun  dries 
up  their  seed,  and  the  rain  beats  down  their  houses,  and  where  will 
you  over  see  a  well-fed  horse  or  a  beautiftil  woman  in  Wase  town 
to-day  ?  ” 

When  the  horsemen  from  Bauchi  originally  came  down,  they  found 
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living  along8i<lo  of  the  JikuniB  the  pagan  trilw  of  the  Yergimis.  These 
people  now  live  in  the  mountains  of  the  Murchison  range  just  ojtposite 
Wase,  and  in  the  plain  lietween  the  Wase  river  and  the  hills.  The 
Yorgunis  say  that  they  did  not  take  to  the  mountains  till  they  were 
driven  there,  and  that  originally  they  also  had  come  down  from  the 
north.  As  far  as  I  can  judge,  after  a  stay  with  them  «)f  only  a  few 
months,  I  believe,  from  their  features  and  their  language,  that  they 
belong  to  the  same  stock  as  their  neighlH)urs  the  Montoil,  the  Ankwes, 
the  Angoss,  the  llnrmawa,  and  the  (latali,  all  found  along  the  hills 
running  parallel  to  the  river.  Most  of  these  trilies  are  still  cannibals, 
but  nowhere  did  I  find  that  this  was  connected  with  any  religious 
ceremony.  As  an  old  Montoil  chief  informed  mo,  man’s  flesh  is  oaten 
l)ecau8e  “  it  is  extremely  tasty,  far  sweeter  than  goat  or  sheep.”  Fear 
of  the  various  spirits  and  their  propitiation  seem  to  constitute  their 
religion.  Under  “  Nan,”  the  Yergums  understand  what  the  Rod  Indians 
call  the  great  spirit.  The  blazing  of  the  sun,  the  downpouring  of  rain, 
are  his  manifestations ;  he  speaks  in  the  thunder  and  in  the  howling  of 
the  wind.  The  i<loa  of  transmigration  of  the  soul  is  not  unknown  to 
them.  Accidentally  one  day  I  overheard  a  Yergum  boy  who  had  joined 
my  boys  as  a  donkey  driver,  saying,  while  looking  at  his  tired  ass, 
“  May  Nan  never  turn  me  into  a  donkey.  I  wouhl  rather  liecome  a 
dog  than  a  jackass.”  Any  one  who  deals  with  these  pagans,  and  sees 
them  in  a  natural  state  and  not  frightened,  will  notice  that  as  a  rule 
they  strictly  adhere  to  the  truth.  This  l)oing  very  unusual  amongst 
the  natives  which  I  had  seen  before,  I  asked  a  young  Yergum,  who 
told  me  that  no  men  with  any  sense  over  willingly  told  an  tintruth. 
Though  this  characteristic  is  not  uncommon  amongst  primitive  riiees, 
it  shows  how  much  these  pagan  tribes  have  kept  to  themselves,  for  no 
one  who  has  visited  the  Benue  will  assert  that  the  native  there  would 
easily  forget  himself  so  far  as  to  give  a  straight  answer  to  a  straight 
question.  As  regards  the  dress,  the  Yergums  have  simple  tastes.  The 
men  wear  a  skin  round  the  loins;  the  women  a  few  bunches  of  fresh 
leaves  stuck  into  a  narrow  belt,  carried  in  front  by  the  marrio«l  women, 
and  l)ehind  by  the  girls. 

Around  and  Itehiml  the  Yergums  on  the  various  hilltops  are  scattered 
other  tribes,  such  as  the  Talus,  the  lV*s,  and  the  (fazums.  While  visit¬ 
ing  the  latter,  I  found  right  up  to  the  mountain  crest  regular  terraces, 
skilfully  built  of  large  granite  boulders,  and  in  several  places  where 
the  path  led  over  the  steep  rocks,  regular  steps  had  Ijeen  cut,  similar 
to  those  an  Alpine  guide  carves  in  the  ice.  It  will  require  a  good  deal 
of  careful  study  to  find  oui  *vho  were  the  original  inhabitants.  There 
are  a  numlMjr  of  natural  caves,  but  in  none  of  these  cotild  I  find  any 
signs  of  previous  occupation. 

liCaving  Wane  I  followed  the  route  through  Bashar,  a  prettily 
situated  and  well-kojit  place.  I’he  natives  are  goo<l  farmers,  and  form 


JOl’RNKYS  IN  NOKTHEUN  NKiEUIA. 


;i7;j 


a  ulusu  uoiuuiuulty,  allowing  no  HtraugerB  to  bottle  in  the  town.  They 
claim  to  have  come  from  Bornu. 

Thu  road  then  leads  on  to  the  north  ovor  tho  hill  rango  to  the  high 
}ilateau8  of  Bauchi.  Thu  country  is  moru  wild  and  rugged,  showing 
volcanic  action  ;  the  plateaus  of  iron  sandstone  are  intersected  by  deep 
canons.  The  road  leads  through  several  of  these,  first  at  lJuguri,  whore 
wo  have  a  regular  valley  with  a  little  river  and  fertile  fields  on  both 
bides. 

Further  on  the  road  at  Tongolong,  tho  village  lies  in  a  regular 
cliasm.  Tho  sheer  precipices  of  rock  which  enclose  the  little  settle¬ 
ment  have  formed  a  natural  and  etl'ective  defenee  against  all  intruders. 
Tho  natives  like  informing  one  tliat  they  were  never  worried  by  tho 
all-feared  Fulaiiis,  who,  indeed,  must  have  turned  back  for  their  horses’ 
sake  at  the  sight  of  these  rocks.  It  was  also  the  natural  and  sate 
])usltiou  of  their  settlement  which  made  them  indo]iendent  from  their 
chief  at  Fali.  They  say  that  originally  they  had  come  down  with  the 
Full  people  from  Bornu,  and  their  features,  us  well  as  their  tribal 
marks,  certainly  seem  to  bear  that  out.  1  willingly  consented  to  the 
wish  of  the  venerable  old  houdmun,  who  asked  me  if  his  people  could 
have  their  dance  in  the  evening. 

The  high  cliffs  of  the  valley  showed  clearly  in  the  bright  moonlight, 
wlien  tho  strains  of  a  native  band  were  hoard  coming  from  an  adjacent 
village.  Through  the  lung  guinea-corn  stalks  men  and  women  came 
out  like  so  many  shadows  from  the  various  clusters  of  huts.  The  sound 
of  the  fiddles  and  the  rattling  of  a  calabash  filled  with  pebbles  came 
over  nearer,  till  the  band  with  many  followers  emerged  from  the  dark 
fields  to  tho  open  space,  where  a  broad  sandy  river-bed  formed  a  natural 
playground.  A  merry  crowd  had  now  gathered,  ehuttering  and  laugh¬ 
ing  and  thoroughly  enjoying  itself  after  the  way  of  the  African.  Tho 
musicians,  three  stout  men  and  a  woman,  played  in  that  typical  way 
common  to  all  primitive  people,  one  fiddle  loading  with  a  slightly  vary¬ 
ing  wailing  tune,  when  the  second  fiddle  took  up  the  air,  repeating  it 
in  lower  notes,  and  the  woman  accompanied  with  a  rhythmic  swinging 
of  her  calabash.  It  is  a  weird,  melancholy  noise,  naturally  in  a  minor 
key,  but  full  of  ever-growing  excitement.  All  the  young  people  had 
now  formed  into  two  rings,  the  men  inside,  and  round  them  an  e(|ual 
number  of  girls.  They  started  walking  round  slowly  in  opjiosite  direc¬ 
tions.  Then,  as  the  music  became  faster,  they  quickened  into  a  kind 
of  two-stop,  the  men  dancing  in  and  out  around  the  girls,  who  kept 
moving  tho  other  way.  Kach  time  the  Ijoy  faced  the  girl,  he  turned 
round,  gave  a  little  jump,  and,  smacking  her  outstretched  hand,  moved 
ofl'  to  the  next  beauty,  where  tho  performance  began  again.  All  was 
done  in  time  to  tho  music,  and  the  movements  of  the  laughing  youngsters 
could  not  have  been  better  measured.  Without  reserve  all  abandoned 
themselves  to  the  most  thorough  enjoyment,  dancing  and  jelling  as  if 
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we  Lad  been  acquainted  for  yeara.  A  little  way  off  aat  the  matrons 
and  the  old  men,  watchinj;  and  talking  over  what  they  had  done  in 
their  younger  days.  Behind  was  the  black  bush,  with  here  and  there 
a  higher  palm  tree  coming  out  and  showing  in  clear  silhouette  against 
the  white  rocks ;  while  the  stars  moved  slowly  over  the  sky,  and  the 
great  silver  moon  made  it  all  look  wonderful  and  uncanny.  t^Iuite 
unconsciously  1  recalled  old  familiar  scenes,  other  music,  other  costumes, 
and  a  smaller  room,  and  these  naked  savages  were  after  all  not  so  very 
different  from  the  wise  Westerners. 

Forty  miles’  march  in  a  north-eastern  direction  brought  me  to  the 
town  of  Fali,  lying  well  outside  the  hilly  country,  in  that  great  un¬ 
dulated  plain  stretching  from  the  foot  of  the  Tangali  mountains 
towards  Bauchi  and  (iomhe.  About  halfway  on  that  road  some  deep 
wells,  cut  straight  through  hard  rock,  point  to  the  existence  of  some 
ancient  settlement.  ,8ome  overgrown  rubbish  heaps  or  a  dilapidated 
well,  all  that  is  left  over  of  an  ancient  town  or  village,  is  a  very 
common  sight  to  a  traveller  in  those  parts.  Even  up  to  this  day  an 
unpleasant  neighbour  or  a  succession  of  had  crops  is  sutKcient  to  cause 
a  whole  community  to  migrate  to  another  place. 

The  traveller  is  struck  at  Fali  with  the  size  of  the  ruined  com- 
})ounds  and  buildings,  where  many  remains  of  well-built  arches  and 
prettily  painted  columns  point  to  the  former  wealth  of  the  inhabitants. 
Some  of  that  wealth  they  got  from  the  salt-pans  at  Jebjeh,  over  the  hills 
to  the  south,  in  the  Muri  province.  Once  a  year  all  the  powerful  men 
went  out  to  Jebjeh  with  their  slaves,  and  returned  again  with  the  salt 
when  the  first  tornados  announced  the  rainy  season,  and  it  was  time  to 
prepare  the  fields  for  cultivation,  in  the  same  way  as  the  Manga  salt- 
l)ans  are  worked  to-day  by  the  Kanuris.  But  since  the  Sarikin-Bornu, 
the  chief  of  Missau,  came  down  for  an  expedition  to  the  Benue,  and 
took  with  him  the  king's  son  and  all  that  was  proud  and  jK)werful  in 
the  town,  the  good  days  of  Fali  have  gone,  for  only  a  few  returned. 
So  runs  the  native  story,  and,  if  nothing  else,  it  certainly  gives  a  good 
ex^danation  fur  the  small  number  of  {)eople  that  populate  the  ruins  of  a 
once  powerful  town.  The  salt-pans  at  Jebjeh  are  scarcely  used  now, 
and  of  the  great  bridge  on  the  Jebjeh  road  crossing  the  river  east  of 
Fali  only  some  piles  remain. 

Fali  and  all  the  country  around  it  belong  to  Bauchi,  the  great  town 
to  the  north-west.  The  first  European  to  visit  Bauchi  had  been  Vogel, 
in  1855,  who  visitetl  the  chief  Yakoba  in  his  camp  on  his  way  down  to 
the  Benue.  In  1802  von  Beurmann  stayed  there  for  a  fortnight,  after 
which  he  returned  to  Kuka;  and  in  1807  Bohlfs  passed  through  on  his 
way  from  Bornu  to  Kefti  and  tho  Benue.  The  history  of  the  town 
as  described  by  this  traveller  is  extremely  interesting,  showing  tho 
fairly  isolated  instance  of  a  heathen  state  founding  a  tributary  state 
under  Sokoto.  At  the  end  of  the  eighteenth  century  Yakoba,  the 
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youuger  son  of  the  Chief  of  Trum,  a  small  negro  state  off  the  Gere,  in 
the  Yoli  mountains,  went  to  the  court  of  Sokoto,  where  he  accepted 
Islam,  and  spent  several  years  in  study  of  the  sacred  books.  Shortly 
after  his  return  home  his  father  died,  and,  aided  by  the  Sultan  of 
Sokoto,  who  by  then  had  taken  the  title  of  IJuler  of  the  Faithful,  he  was 
able  to  oust  his  elder  brothers  and  take  the  thione  to  himself.  At  the 
same  time  his  master  gave  him  the  country  south  of  Kano  to  the  Benue, 
inhabited  entirely  by^  pagans,  Hausas,  Bolawas,  and  Bauchis.  Amongst 
the  latter,  to  whom  he  and  his  family  belonged,  Yakoba  built  a  town, 
and  called  it  Garon-Bauchi.  Soon  the  town,  by  reason  of  its  favourable 
position  between  Kuka,  Adamawa,  Nupe,  and  Kano,  became  a  renowned 
trading  centre.  A  wise  law,  which  he  established  at  first,  namely,  that 
none  of  his  subjects,  Mohammedan  or  pagan,  should  bo  sold  into  slavery, 
helped  to  make  him  a  poi)ular  ruler.  But  the  Fulaiii  from  Sokoto  soon 
became  the  dominating  party  at  court,  oppressing  the  pagans.  This  led 
to  civil  war,  which  was,  however,  successfully  suppressed.  An  attack 
from  the  powerful  Bornu  was  met  victoriously,  and  the  kingdom  of 
Bauchi  was  officially  recognized  by  El-Kanemi.  After  forty  years’ 
reign,  Yagoba  died  in  1847,  and  was  followed  by  Brahima. 

From  Fali  the  Bornu  road  turns  in  an  easterly  direction,  and  march, 
ing  along  the  high  plateau  through  pleasant  and  open  country,  I  passed 
various  large  villages,  with  extensive  and  well-cultivated  guinea-corn 
fields.  Four  days’  journey  brought  me  to  Kafaretti,  the  first  Bolawa 
village.  'I'hese  Bolo  negroes  are  one  of  the  most  important  native 
tribes  in  the  Bauchi  country.  The  men  are  tall  and  broad,  and  do  not, 
as  a  rule,  shave  their  heads  after  the  fashion  of  the  Hausas  and  Kunuris. 
From  what  I  could  collect  of  their  language,  the  vocabulary  seems 
extensive,  and  they  pronounce  their  words  with  a  curious  nasal  sound. 
There  are  a  good  many  roots  in  the  Bolowa  language  that  occur,  in  a 
slightly  altered  form,  in  llausa.  If  the  Hausas  are,  as  most  of  the  old 
travellers  held  [  vide  Denham,  Clappertou,  Barth,  and  Nachtigalj,  the 
result  of  the  mixing  of  different  negro  tribes  and  some  northern 
elements,  their  language  certainly  seems  to  point  that  way,  for  there  is 
hardly  a  race  in  the  Sudan  now  which  has  not  contributed  some  words 
to  the  Hausa  vocabulary.  The  Bolawas  that  Bohlfs  met  in  the  sixties 
were  still  uncivilized  pagans.  Those  I  have  seen  showed  in  their  dress 
and  their  manners  that  they  had  accepted  much  from  the  surrounding 
Mohammedans.  At  Kafaretti  the  men  wore  the  llausa  tobe,  and  the 
women  the  ordinary  black  cloths.  Most  of  the  latter  have  their  hair 
done  in  the  Fulani  fashion,  with  strings  of  beads  woven  into  it.  A 
curious  dance  was  performed  by  the  old  chief  himself,  who  was  dressed 
up  in  the  most  fantastic  way,  and  seemed  considerably  embarrassed  by 
his  large  state  robes.  Four  fiddlers  and  two  men  with  large  fans  accom¬ 
panied  him.  Slowly  gliding  backwards  and  forwards,  he  arrived  in 
front  of  me,  and  then,  going  back  again,  repealed  this  several  times. 
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Finally  be  waa  escorted  home  by  all  the  elder  men  present.  The  great 
mass  of  villagers  solemnly  watched  this  performance. 

To  the  west  of  this  high  plateau  there  are  several  small  ranges  of 
hills,  which  separate  it  from  the  (longola  valley.  On  entering  these 
hills,  1  came  to  the  picturesc^ue  heathen  village  of  iJoho.  With  its 
well-kept  high  walls,  intersected  by  a  number  of  tower-like  structures, 
over  which  one  catches  a  glimpse  of  the  huts  on  the  other  side,  the  place 
looks  like  some  mediseval  town  with  wall  and  battlement.  All  is  built 
of  a  light  yellow  clay,  showing  off  prettily  against  the  dark  background 
of  the  wooded  hills  and  the  light  blue  contours  of  the  mountain  range 
to  the  south.  The  compounds  inside  the  walls,  remarkably  clean  and 
well  kept,  consist  of  a  number  of  huts  and  high  conical-shaped 
granaries,  all  connected  by  a  wall  enclosing  a  courtyard,  in  which  the 
women  of  the  house  grind  the  corn.  One  of  these  granaries  I  measured 
110  feet  high.  When  the  owner  wants  some  of  his  grain,  he  sends  up 
a  boy,  who  climbs  to  the  top  with  a  wooden  ladder,  and,  having  re¬ 
moved  the  little  grass  cap  from  the  aperture,  lets  himself  down  by 
a  rope,  and  so  brings  out  the  required  bundle  of  guinea-corn.  A  great 
deal  of  iron  is  found  near  Doho,  and  smelted  by  the  natives  in  the  place. 
I  saw  here,  for  the  first  time,  some  Tangali  pagans,  who,  owing  to  a 
bad  harvest,  had.  been  driven  down  from  their  mountains,  which  were 
showing  in  a  faint  outline  on  the  southern  horii^on.  What  Vogel 
(ZeiUchrift  fur  Erdkaude,  vol.  6,  llcft  5 )  wrote  from  Bauchi  is  the  most 
authentic  information  we  iwssess  of  this  wild  tribe  :  “  While  at  Bauchi 
I  made  the  acquaintance  of  cannibals,  with  whom  even  the  Moham¬ 
medan  natives  had  scarcely  any  intercouise.  They  are  all  called  by 
the  country  people  Nyamnyams,  a  collective  name,  similar  to  our  term 
of  man-eater,  as  Nyam  means  in  their  language  ‘  man.’  The  wisest 
and  most  important  tribe  amongst  them  are  the  Tangali,  who  inhabit  the 
mountain  range  to  the  south,  known  by  the  wonderful  peak  towering 
high  over  the  plain.  These  people  have  up  to  now  kept  themselves 
independent,  and  are  only  frightened  from  time  to  time  by  raids  of  the 
(Jombe  chief,  who  lives  five  days  away  from  them.  They  rarely 
descend  to  the  plain  to  buy  iron  implements  for  their  farms,  and  it 
gave  me  some  trouble  to  enter  into  communications  with  them,  for  at 
first  they  ran  away  at  the  sight  of  me,  like  the  heathen  on  the  Maudara 
hills.  Some  beads  and  other  small  presents  at  last  quieted  them,  and  1 
found  the  people  good-natured,  talkative,  and  extremely  grateful  for  my 
presents.  It  is  untrue  that  they  eat  their  sick.  By  chance  I  saw  two 
people  sick  in  their  village,  and  found  that  they  were  being  nursed 
tenderly.  When  they  died,  their  relations  broke  out  in  the  usual 
wailing,  which  lasted  all  night.  But  they  eat  all  their  enemies  fallen 
in  fight.  The  breast  was  given  to  the  chief,  and  the  head,  as  the  worst 
part,  to  the  women,  while  the  soft  parts  were  dried  in  the  sun  and 
ground  into  powder,  to  be  mixed  with  the  cooked  food.”  So  far  Vogel. 
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Richard  Lander  was  informed  that  the  mountains  south  of  Kano, 
towards  the  sea,  were  all  inhaluted  by  the  wild  Nyamnyams,  and 
again  we  meet  that  name  in  the  descriptions  of  Sohweinfurth’s  travels 
through  the  heart  of  Africa.  The  occurrence  of  this  name  of  a  like 
meaning  in  the  different  parts  of  Africa  points  to  a  language  common  to 
some  primitive  race,  which  must  have  been  that  of  the  original  inhabi¬ 
tants  of  the  country,  or  that  in  these  hill  pagans  we  have  fairly  sure 
descendants  of  the  old  Africans.  The  Tangalis  that  I  saw  were  very 
black  and  ungainly  built,  with  coarse  negro  features.  They  had  no 
tribal  marks,  and  wore  absolutely  no  clothes. 

Doho  was  the  last  heathen  village  that  I  saw  before  crossing  the 
Gougola  into  Bornu.  To  the  north  of  Doho  the  country  is  inhabited 
by  the  Gombe  Fulanis.  Passing  through  Dukul,  Tongo,  and  over  the 
ruins  of  Burmi,  I  came  to  Ashaka,  and,  bidding  farewell  to  that 
country  where  such  an  interesting  chapter  of  African  history  has  been 
written,  crossed  over  the  Gongala  river  into  the  land  of  the  merry 
Eanuri. 


TWENTY-FIVE  YEARS’  GEOGRAPHICAL  PROGRESS.* 

By  the  Right  Hon.  Sir  OEORGE  TAUBMAN  GOLDIE,  E.C.M.G., 
President  R.G.S. 

It  is  just  a  quarter  of  a  century  since  the  British  Association  held  its  last  meeting 
in  this  ancient  city  of  York,  and  celebrated  the  jubilee  of  its  foundation,  so  that 
from  the  moment  of  accepting  the  invitation  to  preside  over  this  Section  it  was 
clear  to  my  mind  that  the  most  appropriate  subject  for  my  address  would  be  the 
progress  of  geography  between  that  jubilee  aud  what  I  believe  would  be  called  in 
other  spheres  our  Diamond  Jubilee.  For  although  the  immediate  concern  of 
geographers  is  with  the  Earth’s  surface,  yet  we  cannot  avoid  sharing  with  the  rest 
of  our  race  the  religious  observance  of  astronomical  jKjriods  and  the  tendency  to 
regard  certain  numbers  of  such  periotls  as  having  a  peculiar  value.  Geographers, 
indeed,  might  be  excused  some  tendency  to  this  human  weakness,  as  they  are 
entiiely  dependent  on  astronomical  methcHls  aiid  on  an  elaborate  use  of  numbers 
for  the  primary  necessity  of  ascertaining  where  they  are  on  that  surface  which  it  is 
their  business  to  examine  and  describe. 

I  do  not  proi)ose  in  this  address  to’ deal  only,  or  even  chiefly,  w  ith  the  progress 
of  exploration  since  our  jubilee  meeting  in  York,  for  although  that  progress  has 
been  remarkable,  its  effects  are  probably  less  far-reaching  than  the  growth  during  the 
same  period  of  the  scientific  treatment  of  geography  ;  while  both  of  these  advances, 
taken  together,  are,  to  my  mind,  of  less  imixirtance  to  our  country — and  we  are,  after 
all,  a  “  British  ”  Association — than  the  spread  of  the  geographical  spirit  amongst  our 
people,  on  the  main  cause  of  which  I  shall  say  a  few  words.  Let  me  deal,  then,  with 
these  matters  in  turn,  bearing  in  mind,  however,  that  the  two  latter  subjects — the 
growth  of  scientific  method  aud  what  I  may  term  the  democratization  of  geography 
—are  so  interwoven  as  to  make  it  impossible  to  separate  them  altogether. 

First,  then,  as  to  the  advance  of  exploration  since  1881.  In  that  section  of  the 

*  Address  to  the  Geological  Section  at  the  York  meeting  of  the  British  Association 
for  the  Advancement  of  Science,  by  the  Right  Hon.  Sir  George  Taubman  ttoldic, 
x.c.M.a.,  LL.D.,  F.R.8.,  President  of  the  Section. 
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Arctic  Regions  in  which  the  Nares  and  the  Greely  expeditions  had  done  their  work 
considerable  progress  has  been  made,  mainly  by  Lieut.  Peary,  who  carried  the 
investigation  of  the  coast  of  Greenland  further  north  and  east  than  had  been  the 
case  before,  while  his  contributions  to  our  knowledge  of  the  inland  ice  are  of  much 
value.  The  explorations  of  Captain  Sverdrup  among  the  lands  lying  north  of 
America,  and  the  not  less  imirortant  exjieditions  of  Nordenskjbld  and  Nansen  across 
the  centre  of  Greenland,  have  added  much  to  our  knowledge,  not  only  of  the 
physical  geography,  but  also  of  the  geology,  biology,  and  ice  conditions  of  a  land 
which,  though  lying  to  a  large  extent  outside  the  Arctic  circle,  is  essentially  Arctic 
in  character.  Another  expedition,  under  Captain  Amundsen,  is  now  completing  its 
work,  which  has  extended  over  about  three  years,  around  the  north  magnetic  jKile. 
Roth  En;;ti8h  and  Swedish  expeditions  have  greatly  improved  our  knowle  Ige  of  the 
islands  of  Spitsbergen,  while  Jackson,  Nansen,  and  others  have  enabled  us  to  lay 
down  with  something  approaching  to  accuracy  the  archiiielago  of  Frtinz  Josef  Laiid. 
But  perhaps  the  largest  addition  to  our  information  about  the  north  ]Kilar  region 
during  these  twenty-tive  years  has  been  through  the  ever-memorable  exjKslitiou  of 
Dr.  Nansen,  during  which  he  reached  within  four  degrees  of  the  jx^le,  obtniiie<l 
soundings  down  to  2000  fathoms,  and  collected  a  vast  amount  of  meteorulogic.il, 
physical,  and  biological  information,  which  has  enabled  him  to  work  out,  to  a  lar.e 
extent,  the  probable  conditions  which  prevail  around  the  ixrle  itself. 

Let  us  piiss  now  to  the  other  end  of  the  Earth— to  the  great  continent  which,  as 
now  appears  beyond  doubt,  surrounds  the  southern  pole.  Here  also  very  consider¬ 
able  progress  has  been  made  during  the  last  twenty-five  years.  For  a  long  jHiriiKl 
after  tlie  time  of  Ross,  over  sixty  years  ago,  only  spasmodic  efforts  hail  been  ma<ie 
to  continue  the  work  of  south  jiolar  exploration.  But  in  recent  years  numerous 
national  expeditious — Belgian,  German,  Swedish,  and  British — have  pursued  this 
work,  producing  a  mass  of  data  in  geoh*gy,  physics,  meteorology,  and  biology  which 
should  throw  a  flood  of  light  both  on  the  present  conditions  and  on  the  history  of 
this  dead  continent  Perhaps,  as  the  successor  in  the  presidential  chair  of  the  Royal 
Geographical  Society  to  that  great  geographer.  Sir  Clements  Markham,  a  Yorkshire- 
man,  I  may  be  allowed  to  dwell  especially  on  the  splendid  and  varied  work  of  the 
National  Antarctic  Exjiedition  under  Captain  Scott,  which  not  only  carrieil  our  know¬ 
ledge  of  the  Antarctic  continent  about  5°  further  south  than  the  limits  iif  exploration 
previously  reached,  but  also  collected  a  vast  amount  of  scientific  information. 

And  now,  leaving  the  jiolar  regions,  let  me  try  to  recall  the  |)o8itiou  of  explora¬ 
tion  of  the  African  continent  in  1881.  Stanley  h.ad  only  recently  completed  that 
history-making  journey  across  Africa,  by  which  he  traced  on  the  map  the  last  gn  at 
line  in  the  framework  of  the  continent,  the  river  Congo;  and  so  accurate  were  his 
observations  that,  notwithstanding  the  vast  number  of  later  explorers,  the  course  of 
the  river  laid  down  by  him  has  practically  remaineil  unaltered.  Rut  a  glance  at  u 
map  of  Africa  of  1881  reminds  us  that  enormous  blanks  existed,  almost  from  the 
tropic  of  Caprii-orn  to  the  npiier  bend  of  the  Niger,  in  the  centre  and  west  of  the 
continent ;  that  the  region  between  the  equator  and  the  Gulf  of  Aden  was  almost 
unknown;  that  our  knowledge  of  the  greiit  lake  region  of  Central  Africa,  as  also  of 
the  eastern  and  western  tributaries  of  the  upi)er  Nile,  was  most  imperfect.  Little 
had  been  done  for  the  Central  Sudan  states  since  the  days  of  Rarth,  and  only  very 
vague  notions  existed  as  to  the  real  character  of  the  Sahara.  Since  1881,  through 
the  efforts  of  Stanley  himself  and  of  a  host  of  Belgian,  French,  and  British  explorers, 
the  map  of  the  whole  Congo  basin  has  been  crowded  with  rivers,  defined  with  a  f.dr 
approach  to  accuracy,  while  the  hypothetical  lakes  of  the  past  have  evaporated.  In 
the  southern  quarter  of  the  continent,  all  the  region  from  the  northern  limit  of  Cape 
Colony  up  to  the  Congo  watershed  and  liake  Tatiganyika  has  been  to  a  large  extent 
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mapped  in  a  provisional  way  and  all  the  main  features  laid  down.  The  work  of 
exploration  in  the  eastern  regions  of  Africa  has  been  no  less  complete.  Stanley,  on 
his  expedition  for  the  relief  of  Emin  Pasha,  discovered  the  important  range  of 
Ruwenzori,  and  laid  down  with  some  precision  the  outlines  of  Lake  Albert  Edward  ; 
while  British  and  Qerman  explorers  have  made  very  fully  known  those  remote 
feeders  of  the  Nile  which  supply  the  Victoria  Nyanza,  and  have  contributed  largely 
to  our  knowledge  of  the  great  Rift  valleys  and  the  lakes  which  occupy  them. 
Josejih  Thomson,  the  original  pioneer  from  the  east  coast  through  Masailand  towards 
Uganda,  has  been  followed  by  many  others,  so  that  the  map  of  all  this  region 
is  thickly  studded  with  new  features;  while  the  Anglo-German  Boundary  Surveys 
have  been  able  to  lay  down  a  trigonometrical  basis  for  a  complete  and  trustworthy 
map  of  the  whole  region.  Somaliland,  the  outlying  {larts  of  Abyssinia,  Lake 
Rudolf,  the  rivers  that  run  into  it,  and  the  rivers  that  run  from  the  south-east  into 
the  Sobat  and  the  Nile — all  these  have  been  explored  and  laid  down  with  wonderful 
fulness  since  the  Association  last  met  in  York ;  while,  after  the  breaking  down  of 
the  barrier  of  Mahdism,  the  advance  in  our  knowledge  of  the  Egyptian  Sudan 
became  almost  too  rapid  to  record.  Nor  has  the  progress  of  exploration  in  Western 
Africa  been  less  remarkable.  Through  the  energy  of  the  officials  of  the  Chartered 
Royal  Niger  Com|iany,  of  Sir  Frederick  Lugard  and  his  staff,  of  Binger,  Monteil, 
and  a  host  of  other  French  as  well  as  German  explorers,  great  blanks  have  been 
filled  in,  and  mapping  of  the  most  detaileil  character  in  many  districts  has  been 
rendered  iiossible.  Our  knowledge  of  Lake  Chad  and  of  its  present  and  its  probable 
last  has  been  greatly  extended,  and  many  problems  have  been  suggested  which  will 
provide  ample  work  for  the  geographer  and  the  geologist.  The  Sahara  has  been 
missed  and  recrossed  in  many  directions  during  recent  years,  esjtecially  by  French 
explorers,  with  the  result  that  we  have  been  comiielled  to  revise  the  prevailing 
impression  of  the  great  desert,  which  is  by  no  means  the  featureless  waste  which  it 
usisl  to  be  considered.  Taking  the  continent  of  Africa  as  a  whole,  its  map  has  been 
thickly  covered  with  a  network  of  features,  and,  so  far  as  cartography  is  concerned, 
all  that  remains  to  be  done  is  to  fill  in  the  meshes  of  that  network  with  local  details 
and  to  give  |>recision  to  our  maiis  by  careful  triangulation. 

1  have  dealt  at  some  length  with  exploratory  work  in  Africa,  because  it  is  the 
continent  of  which  wo  knew  least  in  1881,  and  our  knowleilge  of  which  has  made 
the  greatest  strides  since  then ;  but  the  con  tern  |)oraneous  advance  of  our  acquaint¬ 
ance  with  the  tojKigraphical  and  ]ihysical  conditions  of  other  portions  of  the 
litho.sphere  has  been  very  remarkable.  A  host  of  explorers,  of  whom  I  will  only 
mention  Younghusband,  Littledale,  Itower,  Sven  lledin,  and  Huntington,  have 
crossed  the  centre  of  Asia  in  various  directions.  During  the  same  jicrioil  the 
to|Nigraphical  survey  of  India  has  Ueu  brought  to  completion,  while  Indian 
oflii-ers  and  others  have  carrieil  geographical  investigations  far  beyond  the  limits 
of  our  great  dejieudency,  and  have  made  much  progress  in  the  mapping  ot 
Baluchistan  and  Persia.  The  recent  Tibet  exjieditiou  practically  settled  the 
question  of  the  sources  of  the  Brahmaputra,  and  laid  down  its  central  and  upfier 
course.  I  do  not  know  whether  we  should  regret  that  they  were  nut  able  to  till  in 
the  long  gap  in  the  lower  course  of  that  river,  for  we  shall  still  enjoy  the  jileasures 
of  hope  of  solving  this  interesting  problem,  which,  with  some  eiiually  unsolveil 
problems  in  other  parts  of  the  globe,  reminds  us  that  explorers  need  not  yet  sigh, 
like  Alexander,  for  other  worlds  to  conquer.  Numerous  travellers  have  crossed 
China  in  all  directions,  and  have  done  much  fur  its  accurate  mapping,  as  Lave  also 
the  French  in  their  Indo-Chinese  possessions.  Even  in  Turkey  in  Asia,  where 
serious  difficulties  arc  encountered  by  explorers,  such  men  as  Ramsay  ami  Maun.seU 
have  done  much  valuable  work. 
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Turning  to  America,  tlie  surreyg  of  Canada  and  of  the  United  Stateti  have  made 
great  advance  in  the  accurate  mapiiing  of  their  ree))ective  countries,  while  much 
has  also  been  dune  in  Mexico  and  in  Central  America.  The  Argentine  Republic 
and  Chile  have  maile  great  progress  in  the  exploration  and  mapping  of  their 
territories,  and  Peru  and  Bolivia  have  within  recent  years  shown  creditable  diligence 
in  this  re8()ect;  but  there  remain  in  the  southern  continent  areas  covering  from 
two  to  three  million  square  miles  still  practically  unexplored,  so  that  to-day,  ns 
far  as  preliminary  exploration  is  concerned,  there  is  more  to  bo  done  in  South 
America  than  in  Africa. 

I  have,  jierhaps,  sufficiently  indicated  the  marvellous  progress  of  exploration  of 
the  lithosphere.  I  have  naturally  less  to  say  of  the  advance  of  oceanography,  for 
the  Challenger  expedition  had  comi)leted  its  voyages  before  the  jubilee  meeting  of 
the  Association  in  1881,  although  tlie  results  were  not  then  worked  out.  It  is, 
indeetl,  only  within  the  last  few  years  that  Sir  John  Murray  has  l>eeu  able  to 
complete  this  immense  work,  which  occupies  no  less  tliau  tifty  volumes.  Since 
the  voyages  of  the  Challenger  there  has  lieen  no  e(]ually  extensive  exjieditiun  for 
oceanographic  work,  but  the  study  of  the  oceans  has  been  carried  on  steadily,  if 
slowly.  The  Gennan  expedition  in  the  Valdivia  ailded  much  to  what  the 
ChaiUnger  had  achieved,  esjiecially  in  the  Indian  ocean ;  where  also,  only  within 
the  last  year,  Mr.  Stanley  Gardiner  has  carried  out  an  enterprise  which  promises  to 
yield  results  of  the  first  im])ortance.  Further  east,  in  the  seas  around  the  Malay 
archijwlago,  the  Dutch  Siboga  expedition  .'ulded  something  to  our  knowledge  of  the 
ocean  bed;  and  nut  less  important  than  any  of  these  later  exp^ditions  was  the  enter¬ 
prise  carried  out  over  a  series  of  years  in  the  Pacific  and  in  the  Gulf  of  Mexico  by 
Mr.  Alexander  Agassiz,  entirely  at  his  own  expense.  The  cable-laying  companies 
have  also  done  a  good  deal  on  behalf  of  oceanography,  and  some  of  the  results  of 
their  investigations  have  been  published  by  the  Royal  Geographical  Society,  under 
the  suijeiinteudence  of  Sir  John  Murray.  The  immensely  valuable  work  constantly 
carried  on  by  His  Majesty’s  surveying  vessels,  under  the  direction  of  the  Hydro¬ 
graphic  deimrtment  of  the  Admiralty,  is  so  generally  known  as  to  make  it 
unnecessary  for  tne  to  dwell  upon  it. 

Long  before  the  close  of  the  nineteenth  century,  however,  oceanic  navigation 
hatl  ceased  to  be  of  a  pioneer  or  exploratory  character,  except  in  the  polar  regions, 
and  had  devoted  itself  to  the  no  less  imjHirtant  tasks  of  filling  in  details  and  of 
undertaking  scientific  research,  while  the  comjKiratively  new  subject  of  limuoh)gy, 
which  deals  with  those  other  portions  of  the  hydrosphere  known  as  lakes  or  inland 
seas,  and  which  has  had  such  immense  and  valuable  labour  devoted  to  it  in  this 
country  by  Sir  John  Murray,  falls  strictly  within  the  limits  of  scientific  research. 
To  this  end  all  geographical  travel  and  all  geographical  study  must  come ;  and  I  am 
thus  led  to  the  second  branch  of  my  address,  dealing  with  the  growth  of  the  scientific 
side  of  our  subject  and  the  concurrent  spread  of  interest  in  its  study.  On  these 
]X)iuts  I  propose  to  deal  mainly  with  our  own  country ;  but  I  shall  be  com]«lled  to 
draw  certain  comitarisons,  however  unwillingly,  with  the  more  advanced  conditions, 
in  this  resjtect,  of  other  countries,  and  notably  of  Germany.  No  one,  indeed,  could 
assert  that  the  im]x)rtance  of  problems  relating  to  the  geoinorphology  of  the  litho¬ 
sphere,  to  the  distribution  of  land  and  water,  and  to  the  intlueucc  of  these  (cumbintd 
with  climatic  conditions)  u]>on  the  distribution  of  life  and  on  human  interests  were 
not  recognized  amongst  us  long  before  the  last  meeting  of  the  British  Association  at 
York.  The  underlying  jtrinciples  of  scientific  geography  have  been  jierceived  in 
all  ages  and  in  all  countries  by  a  few  thinkers ;  but  so  late  as  twenty-five  years  ago 
a  true  conception  of  the  functions  and  8co|ie  of  geography  was  confined  to  a  very 
limited  circle  of  sjiecialists.  In  confirmation  of  this,  I  may  remind  you  of  an  inquiry 
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wliich  the  Royal  Geograjihieal  Society  undertook  about  that  time  into  the  jKwition 
of  geograjdiy  at  home  and  abroad. 

For  many  yearn  itreviounly  the  SfH-iety  had  been  endeavouring  to  awaken  the 
jiublic  mind  as  to  the  high  cajiabilities  of  gcograjihy  when  dealt  with  on  scientific 
lines,  and  to  encourage  the  teaching  of  the  subject  on  a  higher  ]ilane  by  the  award 
of  merlals  on  the  results  of  examinations.  The  failure  of  these  attempts  induced 
the  Society  to  make  the  investigation  to  which  I  refer,  and  its  rejort  (]mblisheil  only 
a  few  years  after  the  York  meeting)  may  lie  regarded  as  the  starting-i>oint  of  the 
revolution  that  has  since  occurretl.  It  was  found  that  Gennany  even  then  had 
professors  of  geograjihy  in  nearly  all  its  universities,  and  a  numlier  of  thoroughly 
trainerl  and  earnest  students  who  devoteil  themselves  to  investigation  of  the  subject 
in  all  directions ;  and  that  in  Austria,  as  well  as  in  Germany,  geograjihy  had  attained 
a  imsitinn,  both  in  universities  and  in  schrstls  of  all  grades,  jiractically  on  a  level  with 
other  subjects  of  education ;  while  in  this  country  it  was  generally  regarded  with 
ajiathy,  and  even  contemjit.  It  had  no  jilace  in  our  universities;  it  was  b.arely 
tolerated  in  our  secondary  and  higher  schools ;  while  in  the  simjile  geograjdiy  of  our 
elementary  schools  there  was  great  room  for  imjirovement.  Practical  work  in 
geograjihieal  research  scarcely  existed,  excejit  in  sti  far  as  it  was  an  outcome  of 
geology'.  There  was  no  encouragement  for  students,  there  was  no  high-class 
geograjihieal  literature,  such  as  existed  in  Germany,  and  for  standard  works  we  had 
to  resort  cither  to  that  country  or  France.  The  great  treasure-house  forgeograjihers 
was  Elisee  Ret  lus’s  ‘Geograjdiie  Universelle,’  which,  fortunately,  was  translatetl  into 
English.  There  existed,  indeed,  a  few  jiojuilar  works  in  this  country,  but  these 
were  more  or  less  of  a  jiurely  descrijitive  and  unscientific  character,  excluding 
altogether  the  fundamental  data  of  the  subject.  In  the  Society’s  rejiort  to  which  I 
have  referral  were  also  given  very  interesting  quotations  from  the  ojiinions  of  head 
masters  of  English  juiblic  schools  as  to  the  value  of  gaigrajihy  and  the  educational 
jHisition  which  it  ought  to  have.  It  was  melancholy  reading.  Only  a  few  of  them 
tiHik  a  favourable  view  of  the  subject,  while  the  majority  treatal  it  with  little  resjiect. 
The  remarks  of  those  who  favoured  its  study  are  to-day  chiefly  interesting  as  show¬ 
ing  the  entire  inadequacy  of  the  methals  of  geographical  tuition  in  those  days,  and 
the  little  imjxirtance  attachal  to  it  in  cduc.ational  circles.  I  must,  however,  quote 
with  approbation  the  words  of  one  master,  who  said,  “  I  feel  strongly  the  great 
imjNirtance  of  the  subject,  not  only  as  a  mental  diseijiline,  an  essential  jiart  of  a 
liixiral  education,  but  as  more  esjiecially  necessary  for  Englishmen,  many  of  whom 
will  be  callal  upon  in  after-life  to  turn  their  geograjihieal  knowledge  to  practical 
and  serious  account ;  ”  and  he  addal,  “  One  of  the  difficulties  in  doing  justice  to  the 
claims  of  the  subject  is  the  somewhat  absurd  prejudice  in  teaching  geography,  as 
if  it  were  less  worthy  of  first-rate  men  than  Latin  prose,  or  essay  writing,  or 
criticism.”  On  the  other  hand,  most  of  the  head  masters  throw  cold  water  on  any 
attempt  to  give  geograjihy  a  substantial  jilace  in  our  great  public  schools.  They 
considered  it  not  sufficiently  imjiortant  as  an  alucational  instrument ;  it  was  hardly 
a  diseijiline ;  it  was  little  more  than  an  effort  of  memory;  it  was  quite  worthless 
tsliicationally  till  it  became  a  branch  of  history ;  jiroblems  in  it  could  not  be  set. 
These  masters  were  sujijiorted  by  the  ojiinion  of  a  distinguishal  geologist  that 
geograjihy  was  not  suitable  as  a  university  subject  because  it  was  a  “grajiliy,”  and 
not  a  “logy.”  Mor,  indeal,  can  it  be  contended  that  these  dejireciatory  views  of 
geograjihy,  as  it  was  then  generally  taught,  were  unreasonable.  The  text-books  of 
that  time  were,  as  a  whole,  worthy  of  the  jxisition  which  the  subject  held  in  the 
alucation  of  the  country,  and  on  a  jiar  with  its  rejiutation  among  the  alucated 
Jiublic.  The  use  of  majis  in  the  daily  newsjiajiers  was  almost  unknown ;  while  as 
regards  military  geograjihy,  the  late  Lord  Najiier  of  Magdala,  at  the  otiening  of  the 
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Education  Flxhibition  of  the  Society,  forcibly  contrasted  the  position  at  home  with 
the  imjx)rtance  attached  to  the  subject  in  the  German  army,  where  at  the  manoeuvres 
every  third  soldier  has  a  maji  of  the  ground,  and  where  in  the  Franco-German  war 
majw  formed  jwt  of  the  equii»ment  of  every  comjiany.  If  the  jiosition  of  geography 
in  this  country  was  so  unsatisfactory  a  quarter  of  a  century  ago,  it  was  not  because 
its  raw  material  was  wanting  in  our  language.  On  the  contrary,  few  countries  then 
jiossessed  a  literature  of  travel  and  exploration  so  wide  and  of  so  high  a  class  as  ours. 
The  source  of  our  weakness  was  the  jiaucity  of  men  qualified  to  ajiply  scientific 
method  to  this  raw  material,  and  there  was  no  institution  where  it  was  jiossible  to 
obtain  a  thorough  training  in  geograjdiy,  such  as  could  be  obtained  at  a  score  of 
universities  in  Germany,  Austria,  and  France.  Tliis  was  the  jxisition  which  had  to 
be  faced  before  placing  the  subject  on  a  more  satisfactory  footing. 

It  is  unnecessary  for  me  to  describe  in  detail  the  methods  adopteil  by  the  Royal 
Geographical  Society — so  far  as  its  resources  and  influence  permitted — in  carrying 
out  the  work  of  reformation.  I  need  only  bring  before  you  the  general  results. 
No  one  will  now  doubt  that  the  active  minds  in  this  great  movement  were  right  in 
believing  that  the  surest  means  of  influencing  our  schools  of  all  grades,  and  also  of 
obtaining  in  the  country  generally  a  recognition  of  the  subject  as  a  department  of 
science,  as  a  field  for  research,  and  .as  a  subject  of  practical  importance  in  various 
spheres  of  national  activity,  was  to  obtain,  in  the  first  place,  proper  recognition  at 
our  great  universities.  Attempts  had,  indeed,  been  made  in  the  same  direction  as 
far  back  as  1871  and  1874,  but  without  effect.  I  need  hardly  remind  you  that  the 
later  efforts  of  the  Society  hivd  a  very  different  result.  For  many  years  now  there 
has  been  a  school  of  geography  at  Oxford,  while  a  readership  establi.shed  at  Cambridge 
several  years  ago  has  also  develojied  into  a  fairly  well-equipped  school.  At  Oxford 
there  is  a  reader  with  a  staff  of  three  lecturers,  and  a  diploma  in  geography  is  granted 
which  practically  amounts  to  honours  in  the  subject.  The  field  covered  may  be 
seen  from  the  subjects  of  examination  for  this  diploma.  They  are :  (1)  Regional 
Geography ;  (2)  Climatology  and  Oceanography ;  (3)  Geomorphology ;  (4)  Ancient 
Historical  Geography ;  (5)  Modem  Historical  Geography ;  (6)  History  of  Geography ; 
and  (7)  Surveying.  It  may  give  a  more  complete  idea  of  what  English  students 
regard  as  included  in  their  subject  if  I  mention  the  principal  topics  in  the  examina¬ 
tion  on  regional  geography — the  cartograjihical  analysis  of  the  physical  regions  of 
the  world — an  elementary'  knowledge  of  the  chief  generalizations  regarding  the 
surface  forms  of  the  land  ;  the  movements  of  air  and  water,  and  the  distribution  of 
plant  associations,  animals,  and  man ;  the  chief  facts  of  modem  political  and 
economic  geography,  considered  in  relation  to  the  influence  of  physical  features. 
Candidates  are  also  required  to  be  familiar  with  the  principles  of  map  making  by 
plane-table,  prismatic  compass,  and  clinometer,  with  the  representation  of  relief,  and 
with  the  orientation,  reading,  and  measurement  of  maps.  Equally  thorough  and 
exhaustive  are  the  various  topics  included  under  the  other  heads  of  examinatiim. 
Both  in  ancient  and  modern  historical  geography  the  subject  has  to  be  considered 
in  relation  to  the  influence  of  physical  features.  The  standard  adopted  at  Oxford 
is  as  high  as  that  which  exists  at  any  university  in  Germany.  The  establishment 
of  a  school  at  Cambridge  being  recent,  one  cannot  yet  speak  as  |x>sitively  of  its 
success  as  in  the  case  of  Oxford.  But  Cambridge  has  gone  a  step  further  than 
Oxford  in  placing  geography  as  a  subject  in  the  examination  for  its  B.A.  degree; 
and  while  that  may  be  regarded  as  a  simple  jiass,  the  student  may  also  enter  for  the 
examination  for  the  diploma  in  geography,  the  standard  of  which  is  no  less  high 
than  that  at  Oxford,  while  the  ground  covered  is  esseiiiially  the  siune.  In  both 
universities  the  training  in  cartography  and  surveying  is  thorough,  and  it  is  to  be 
hoped  that  such  students  as  propose  to  follow  either  a  military  or  a  colonial  career 
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will  take  advantage  of  the  opportunity  thus  presented.  The  example  of  Oxford 
and  Cambridge  has  been  followed  elsewhere,  though  to  a  lesser  extent.  In  the 
University  of  London  there  is  a  board  of  geographical  studies,  and  the  subject  holds 
a  substantial  place  in  the  University  examination,  and  is  a  compulsory  subject  for 
a  degree  in  economics.  There  are  chairs  or  lectureshijis  of  geography  at  Victoria 
University,  Manchester,  at  the  University  of  Liverpool,  and  at  the  University  of 
Birmingham.  Steps  are  being  taken  to  establish  a  chair  at  the  University  of 
Edinburgh  ;  while  other  institutions  of  a  similar  kind  would  be  glad  to  follow  the 
example  of  the  great  universities  if  only  their  funds  permitted.  In  the  elementary 
schools  the  ]>rogramme  is  nearly  all  that  can  be  desired,  the  one  thing  needed  here, 
as  elsewhere,  being  a  sufficiency  of  teachers  who  have  been  thoroughly  trained  in 
the  subject.  In  the  secondary  schools  progress  has  been  somewhat  more  slow  ;  but 
there  has  been  a  steady  advance  in  recent  years,  and  a  step  recently  taken  by  the 
Board  of  Education,  in  issuing  a  very  satisfactory  syllabus  for  the  teaching  of 
geography,  is  certain  to  give  a  strong  imjtetus  to  the  subject.  In  the  London  Sch(x»l 
ot  Economics,  under  the  directorship  of  Mr.  Mackinder,  which  is  attended  annually 
by  over  a  thousand  students,  geographical  teaching  holds  a  place  of  the  first  rank. 
The  publishers  have  kept  j)ace  with  this  great  revolution  in  the  schools,  so  that 
to  day  there  is  no  difficulty  whatever  for  any  one,  from  the  elementary  school  uj) 
to  the  nniversity,  in  obtaining  a  text-book,  or  an  atlas,  or  sjiecial  majis  suitable  for 
his  rer  ements.  The  country  has  been,  indeed,  almost  flooiled  with  cheap  atlases 
issued  in  parts,  some  of  them  of  a  highly  creditable  quality,  while  the  slides  of 
I'liotographs  taken  by  explorers  are  sold  by  the  thousand  for  educational  and  lecture 
pur|  loses. 

The  main  cause  of  this  remarkable  growth  of  interest  in  geography  amongst 
our  educated  classes  dates  back  to  about  three  years  after  the  last  meeting  of  the 
Assdt'iation  at  York.  In  1884,  Germany,  which  in  the  middle  of  the  century  had 
been  still  said  to  rule  the  air  (while  Prance  ruled  the  land,  and  Britain  the  sea),  and 
which  in  later  years  had  been  absorbed  in  the  jirocess  of  unification  by  blood  and 
iron,  suddenly  launched  out  as  a  world  jiowcr,  and  gave  the  signal  for  the  partition 
of  Africa.  England  and  France,  in  both  of  which  countries  a  few  men  had  been 
carefully  jireparing,  during  several  years,  for  this  inevitable  partition,  hastened  to 
join  in  the  international  race,  and  the  spirit  of  colonial  exjiansion,  long  dormant, 
reawakened,  and  reached  out  to  all  parts  of  the  Earth  where  settled  government  did 
not  forbid  advance.  We,  vvho  have  lived  through  the  last  quarter  of  a  century,  are 
ajit  to  underestimate  the  revolution  through  which  we  have  jKissed,  for  a  true  analogy 
to  which  we  must  go  back  to  the  Elizabethan  age.  The  imjiulse  given  by  this 
movement  to  the  study  of  geography  can  hardly  be  overestimate*!.  War  has  been 
called  the  best  teacher  of  geography,  and  certainly  Najioleon,  the  highest  exiionent  of 
the  art  of  war,  was  as  ardent  a  student  of  geography  as  he  was  of  mathematics ;  but 
row  it  ajijiears  that  empire-building  is  an  even  greater  factor  than  war  in  advancing 
and  popularizing  geographical  knowledge.  Amongst  the  educated  classes  of  England, 
France,  and  Germany,  and,  in  a  lesser  degree,  of  Italy  and  Belgium,  there  are  few 
jiersous  who  have  not  had  relatives  or  friends  engagetl  as  explorers,  or  missionaries, 
or  officials,  or  soldiers,  or  traders  in  previously  little-known  parts  of  the  world,  while 
countless  numbers  have  been  concemeil  in  the  new  movement  through  vast  shipping 
and  other  interests  that  share  1  in  it.  The  Press,  which  prior  to  1884  had  paid  little 
attention  to  the  outlying  lands  in  question,  gradually  devoted  more  and  more  space 
to  everything  connected  with  them,  and  continually  produced  most  useful  maps, 
showing  not  only  their  physical  features,  but  also  their  economical  conditions.  It  is 
not  my  business  here  to  attempt  to  forecast  the  judgment  of  the  future  historian  on 
the  more  general  results  of  this  colonial  cxiiansion,  but  he  will  assuredly  recognize 
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its  enormous  effect  on  popular  attention  to  geographical  subjects,  as  well  as,  or  even 
more  than,  on  exploration. 

It  must  not  be  inferred  that  the  jiopularity  of  a  subjcKit  is  taken  by  me  as  a  test 
of  its  j)lace  in  the  ranks  of  science;  but,  owing  to  the  widening  of  the  area  from 
which  students  can  be  drawn  and  men  of  genius  evolved,  this  democratization  of 
geographical  ideas  is,  to  my  mind,  a  very  hopeful  feature  as  regards  the  future  of 
the  scientific  treatment  of  the  subject. 

I  should  have  to  extend  my  address  to  undue  length  if  I  atte  npted  to  demon¬ 
strate  the  recent  growth  of  the  scientific  method  at  home  by  giving  you  even  an 
imperfect  catalogue  of  the  geographical  books  and  j^iiers  of  a  scientific  nature 
published  during  the  periori  under  consideration,  and  especially  in  later  years.  1 
can  only  select  for  mention  a  few  typical  books,  such  as  Dr.  Alill's  ‘International 
Geography,’  Mr.  ilackinder's  ‘  Britain  and  the  British  Seas,’  Mr.  Hogarth's  ‘  Nearer 
East,’  and  Sir  Tliomas  Holdich’s  work  on  ‘  India,’  and  other  works  in  Mr.  Mackinder’s 
series  entitled  ‘  The  Regions  of  the  World.’  As  to  juiijers  dealing  with  this  kind  of 
work,  I  will  mention  those  by  Messsrs.  Buckman  and  Strahan,  giving  the  results  of  their 
investigations  on  the  river  systems  of  the  west  of  England ;  by  Mr.  CocijHir  Read  on 
the  river  system  of  East  Yorkshire;  by  Dr.  Herbertson  on  the  major  natural  regions 
of  the  world,  and  on  the  distribution  of  rainfall  over  the  Earth’s  surface;  by  Air. 
Chisholm  on  the  distribution  of  towns  and  villages,  and  on  the  geograi>hical  con¬ 
ditions  affecting  British  trade;  by  Messrs.  Smith,  Lewis,  and  Moss  on  the  geo¬ 
graphical  distribution  of  vegetation  in  England  and  Scotland;  by  Mr.  M.arr  on  the 
waterways  of  English  Lakeland ;  and  last,  but  not  least,  by  Dr.  Mill  on  the  Clyde 
Sea  Area,  on  a  fragment  of  the  geography  of  England  and  Wales  viewed  geo¬ 
graphically.  It  must,  indeed,  be  confessed  that  in  this  resiiect  we  are  still  behind 
Germ.any,  which  has  been  ismring  forth  a  mass  of  geographical  literature  of  the 
highest  scientific  value.  But  this  b.ackwardness  is  the  result  of  jtast  neglect  of  the 
subject,  and  not  of  present  apathy.  There  was  a  current  saying  a  ejuarter  of  a 
century  ago  that  the  schoolmaster  was  abroad.  I  have  shown  you  that,  in  a 
different  sense,  the  geograidier  was  then  abroad ;  but  I  believe  that  we  may  now 
say  that  the  geographer  is  at  home  and  has  come  to  stay.  There  is  a  whole  schciol 
of  young  geographers — not  yet  very  large,  but  zealous  and  active — full  of  the  new 
ideis,  the  new  methods,  the  new  ho|>es  of  our  rising  science,  and  I  do  not  think  it 
too  sanguine  to  ex|)ect  that  when  the  British  Association  holds  its  centenary  meet¬ 
ing,  twenty-five  yeare  hence,  perhaps  in  this  very  city  of  York,  our  countrymen  will 
Be  found  to  occupy  the  same  position  in  the  front  rank  of  scientific  geography  that 
their  forefathera  held  in  pioneer  exploration. 


THE  RECENT  CALIFORNIAN  EARTHQUAKE. 

The  Commission  of  Inquiry  into  the  earthquake  jihenomena  in  all  jiarts  of  the 
state  of  California,  which  was  ap]K>inted  immeiliately  after  the  earthquake  of 
April  18  last,  has  issued  a  jweliminary  rejiort,  the  most  interesting  part  of  which 
is  a  descrij»tion  of  the  ]iruxiinate  cause  of  the  earthquake.  The  coast  ranges  of 
California  arc  crossed  obliquely  by  a  i^eculiar  set  of  surfac-c  features,  not  due  to 
atmositheric  or  stream  erosion,  but  to  a  dislocation,  or  rather  a  series  of  dishx'a- 
tions,  of  the  Eirth’s  crust,  with  a  differential  movement  on  cither  side  of  the  plane 
of  rupture.  In  general  this  line  folh)W8  a  system  of  long  narrow  vallej'.s,  or,  where 
it  passes  through  wide  valleys,  it  lies  close  to  the  base  of  the  confining  hills ;  but 
in  some  cases  it  ])asses  over  mountain  ridges  or  crosses  a  sjuir  or  shoulder  of  a 
mountain.  Along  this  line  ara  abrupt  changes  in  the  normal  sIojh;  of  the  grouml, 
giving  rise  to  8cari>s,  to  small  basins  or  jiools,  and  occasionally  to  trough-like 
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ilei'ressiims  Inmnded  on  either  side  by  scarps.  In  many  cases  these  features  have 
l)een  so  modified  and  softened  down  by  weathering  that  only  the  exiiert  eye  can 
detect  their  abnormal  character,  but  where  the  line  traverses  the  more  desert  ]>art 
of  the  coast  range,  as,  for  examjile,  in  the  Carissa  jilains,  they  are  known  to  the 
jicoi>le  of  the  country,  and  the  aggregate  of  the  features  is  commonly  referred  to  as 
the  “earthquake  crack.”  This  line  has  been  traceil  from  Point  Arena  to  the  vicinity 
of  Mount  Pinos,  in  Ventura  county,  and  is  either  continued  even  further  to  the 
south-east,  or  a  similar  set  of  features  comes  in,  in  echelon,  and  can  be  traceil  to 
San  Jacinto,  on  the  south-east  border  of  the  Colorado  desert.  Leaving  the  southern 
extension  out  of  the  question,  this  very  remarkable  physiograjdiic  line  has  a  length 
of  375  miles  from  Point  Arena  to  Mount  Pinos,  and  crosses  obliquely  the  entire 
breadth  of  the  coast  ranges.  Throughout  its  length  it  affords  every  evidence  of 
recurrent  differential  movements  extending  far  back  into  the  Quaternary  jwriotl. 

The  earthquake  of  April  18  was  due  to  one  of  these  movements,  but  the  extent 
of  the  rift  along  which  it  took  place  is  not  yet  fully  known.  Direct  field  observa¬ 
tions  have  shown  that  it  extends  certainly  from  the  vicinity  of  San  Juan,  in  San 
IJenito  County,  to  Point  Arena,  a  distance  of  185  miles;  but  the  destruction  at 
Petrolia  and  Ferudale,  in  Ilumboldt  county,  indicates  a  northerly  extension  of  the 
rift  at  least  as  far  as  Cai*  Mendocino,  thus  making  the  total  length  at  least 
300  miles.  Along  the  185  miles  of  this  rift,  where  movement  has  actually  Ijeen 
observetl,  the  displacement  has  l>een  chiefly  horizontal,  on  a  nearly  vertical  jdane, 
and  the  county  to  the  south-west  of  the  rift  has  movetl  north-westerly,  relative  to 
I  lie  county  on  the  north-east  of  the  rift.  Tlie  evidence  of  rupture  and  differential 
movement  along  the  line  of  rift  is  clear  and  unequivocal;  the  surface  soil  presents 
a  continuous  furrow,  generally  several  feet  wide,  with  transverse  cracks,  showing 
very  jilainly  the  effect  of  torsion  within  the  zone  of  the  movement ;  and  alt  roads, 
fences,  pijx!,  and  other  lines  which  cross  the  rift  have  been  dislocated.  The  amount 
of  dislocation  varies ;  in  several  instances  it  did  not  exceal  6  feet,  a  more  common 
measurement  is  8  to  10  feet,  while  in  one  case  a  roadway  was  found  to  have  l)een 
moved  no  less  than  20  feet.  Probably  the  mean  value  is  about  10  feet,  and 
variations  from  this  are  due  to  local  causes,  such  as  drag  of  the  mantle  of  soil  upon 
the  rock,  or  excessive  movement  of  soft  incoherent  dejiosits.  Besides  this  general 
horizontal  movement,  there  is  observable  in  Sonoma  and  Mendenino  counties  a 
differential  vertical  movement,  not  exceeding  4  feet,  so  fiir  as  is  known,  whereby 
tlie  south-west  side  of  the  rift  was  raised  relatively  to  the  north-east  side  so  as  to 
jiresent  a  low  scarp  facing  the  north-east.  This  vertical  movement  diminishes  to 
the  south-east  along  the  rift-line,  and  is  scarcely,  if  at  all,  recognizable  in  8an 
Mateo  county;  still  further  south  there  are  suggestions  that  this  movement  may’ 
have  been  in  the  reverse  direction,  but  this  needs  further  study.  As  a  consequence 
of  this  movement,  the  latitudes  and  longitudes  of  the  trigonometrical  stations 
occupied  by  the  Coast  and  Geodetic  Survey  must  have  altered  to  a  measurable 
amount,  and  the  commission  expresses  a  hope  that  these  stations  may  be  re¬ 
occupied.  From  another  source  we  learn  that  it  has  been  decided  to  do  so,  and 
the  re-triangulation  is  to  be  carrieil  far  enough  eastward  to  connect  the  redeter¬ 
mined  ivjints  with  stations  that  may  safely  be  regarded  as  quite  beyond  the  effect 
of  the  recent  movement. 

The  remainder  of  the  preliminary  report  is  devoted  to  an  account  of  the  organi¬ 
zation  of  the  investigation  and  a  brief  account  of  the  principal  facts  known;  of  no 
great  imixjrtiince  in  itself,  enough  is  said  to  show  that  the  earthquake  of  April  18 
is  one  of  those  which  are  likely  to  add  materially  to  our  knowledge  of  the  principles 
of  seismology,  and  it  is  gratifying  that  its  investigation  should  have  fallen  into  such 
cajxible  hands,  and  be  uncrippleil  by  any  lack  of  funds  or  workers. 
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THE  VALPARAISO  EARTHQUAKE. 

The  earthquake  which  laid  Valparaiso  in  ruins  at  about  quarter-iwst  seven  on  the 
evening  of  August  16,  or  shortly  after  midnight  by  Greenwich  time,  affected  a 
region  which  has  been  made  classic  by  Charles  Darwin’s  researches  into  the  changes 
of  level  jiroduced  by  the  earthquake  of  Novemlwjr  19, 1822.  It  is  the  third  great 
earthquake  which  has  occurred  on  the  west  coast  of  America  during  the  present 
year,  the  other  two  being  fhe  Colombian,  of  January  31,  and  the  Californian, 
of  A](ril  18.  Like  this  last,  it  found  a  large  city  within  the  area  of  destructive 
violence,  and,  like  it,  the  horrors  of  the  earthquake  were  followetl  by  6re.  So  far 
as  can  lx;  gatliercd  from  the  telegraphic  rejwrts,  the  shock  was  an  even  greater  one 
than  that  which  destroyed  San  Francisco;  though  it  is  diflicult  to  disentangle  the 
truth  from  the  exaggerated  accounts  which  have  leen  telegraphed  to  the  daily 
newspajiers,  it  seems  certain  that  the  shock  was  of  destructive  violence,  accompanied 
by  wides]>read  ruin  and  loss  of  life  from  Ilapel  on  the  north  to  Talca  on  the  south, 
a  distance  of  over  250  miles,  and  was  felt  over  a  much  larger  area,  whose  limits  it 
is  not  possible  to  de6ne.  It  is  to  lie  feared  that  this  earthquake  will  not  receive  the 
same  thorough  investigation  which  is  being  accorded  to  the  Californian  one,  and 
this  is  to  be  regretted,  as  it  seems  to  present  problems  of  great  interest.  One  of 
these  is  the  explanation  of  the  absence,  so  far  as  reports  go,  of  any  sea- wave  on  the 
American  coast,  though  sea-waves  were  recorded  on  the  tide-gauge  at  Honolulu, 
and  observetl  on  the  coas's  of  the  Sandwich  islands.  At  Honolulu  the  oscillation 
is  reported  to  have  been  only  3  or  4  inches,  but  at  Mani  and  Hilo  the  waves  were 
5  feet  high,  and  in  the  enclosed  Bay  of  Maalea  reached  12  feet.  The  time  at  which 
these  waves  were  recorded  shows  that  they  were  originated  by  the  earthquake ;  they 
were,  however,  small  in  comiiariscn  with  the  sea-waves  of  the  Peruvian  earthquake 
of  May  9, 1877,  which  had  a  height  of  58  inches  at  Honolulu  and  36  feet  at  Hilo . 
These  sea-waves  point  to  a  submarine  origin  of  the  earthquake,  while  the  distribu¬ 
tion  of  the  damage  done  shows  that  the  line  of  fissure,  along  which  the  earthquake 
must  hiive  originated,  passed  inland  somewhat  to  the  north  of  Valparaiso,  running 
in  an  approximately  north-to-south  line,  with  a  slight  easterly  trend.  We  are  still 
uncertain  whether  the  disturbance  of  the  sea-bottom,  which  gave  rise  to  the  sea- 
waves,  was  accompanied  by  any  permanent  change  in  the  relative  level  of  land 
and  sea.  Some  of  the  earlier  accounts  riiade  specific  mention  of  alteration  in  the 
shore-line  after  the  earthquake,  but,  according  to  a  later  account,  soundings  taken 
at  sixty-four  jJaces  in  the  Bay  of  Valparaiso  showed  that  there  had  lieen  no  im- 
jHirtant  change  in  the  bottom  of  the  bay.  This  does  not,  however,  prove  that  no 
change  has  taken  place,  for  it  would  not  require  an  imjxirtant  change  in  the  depth 
of  water  to  account  for  the  earthquake  and  iU  sea-wave,  nor  is  it  imjiossible  that 
there  may  have  been  imjiortant  changes  further  north,  though  not  at  Valjiaraiso. 

Two  statements  regarding  this  earthquake,  which  were  given  prominence  in  the 
daily  iiajicrs  and  have  received  the  sanction  of  a  scientific  weekly,  may  be  rejected 
as  mythical.  The  first  of  these  is  that  the  destructiveness  of  the  earthquake  at 
Valparaiso  was  intensified  by  that  city  being  built  on  granite,  and  the  second  is 
the  rejxirted  destruction  of  the  island  of  Juan  Fernandez.  It  is  a  well-established 
l>rinciple  that  earthquake  shocks  are  more  destructive  on  soft  ground  than  on  hard, 
and  the  details  of  the  destruction  at  Valpar.aiso  show  that  here,  as  at  San  Francisco, 
the  damage  was  greatest  in  the  business  quarters,  situated  on  low-lying  made  ground, 
while  the  fact  that  the  residential  quarters  on  the  surrounding  hills  sufferetl  severely 
shows  that  Valparaiso  lay  nearer  the  focus  of  its  earthquake  than  did  San  Fran¬ 
cisco.  The  reimrted  destruction  of  the  island  of  Juan  Fernandez  called  forth  many 
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articles  of  a  sentimental  nature,  but  the  earthquake  certainly  did  not  destroy  an 
island  lying  at  a  distance  of  400  miles,  larger  tlian  Jersey,  and  rising  3000  feet  above 
the  sea.  Possibly  tbe  low-lying  part  of  the  settlement,  not  the  island  itself,  was 
wiped  out  by  the  same  sea-wave  which  visited  the  coasts  of  the  Sandwich  islands. 

R.  D.  0. 
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AFRICA. 

The  Nile. 

Survey  Department,  Egypt.  ‘The  Pliysiograpliy  of  the  Nile  and  its  Basin.'  By 
Captain  H.  G.  Lyons,  f.b.s.  Cairo,  1900.  I’p.  viii. -p  412.  Mapt  ami  Diagram*. 

Yeau  after  year  light  is  lieing  poured  into  the  dark  parts  of  the  Sudan,  and 
piece  by  piece  the  mysteries  of  the  ancient  river,  the  Nile,  are  being  unfolded  to  an 
inquisitive  generation.  Junker,  Schweinfurth,  Marchand,  Emin,  Donaldson-Smith, 
and  others  have  .all  taken  their  share  in  the  work,  and  although  there  is  still  abun¬ 
dant  field  for  the  explorer  and  the  sportsman  up  the  courses  of  unknown  Nile 
tributaries  and  along  undiscovered  watersheds,  it  may  be  said  that  the  geography  of 
tire  Nile  basin,  so  far  as  the  main  features  are  concerneil,  is  ]>retty  well  known. 

In  1904  appeared  the  exhaustive  report  of  Sir  W.  Garstin,  closely  followeil  by 
tliat  of  Sir  W.  Willcocks.  Now  we  have  the  very  interesting  volume  of  Captain 
11.  G.  Lyons.  Garstin  and  Willcocks  wrote  first  as  engineers  concerned  in  the 
water-supply  of  Egypt.  Captain  Lyons  writes  as  an  engineer,  a  geographer,  a 
meteorologist,  and  a  geologist.  His  volume  now  before  us  consists  of  387  pages  of 
very  solid  matter,  bristling  with  figures,  and  containing  forty-eight  plates  and 
diagrams.  There  is  not  a  page  of  ])adding  or  spinning  out  in  the  book.  In  fact,  it 
is  to  be  regretted  that  Captain  Lyons  did  not  develop  some  of  his  arguments  more 
fully.  They  are  so  condensed  as  sometimes  to  be  not  very  easily  followed.  It  is, 
therefore,  difficult  to  review  such  a  book  within  reasonable  length  for  an  article  for 
this  journal. 

There  is  little  to  be  gained  from  disputing  what  is  the  source  of  the  Nile. 
Garstin  pronounces  emphatically  that  the  great  reservoir  of  the  Victoria  Nyanza, 
covering  an  area  of  24,000  square  miles,  is  the  true  source  of  the  river.  But  if  it 
be  measured  by  the  volume  which  it  contributes  to  the  common  stream  north  of  the 
junction  of  the  Victoria  with  the  Albert  Niles,  then  the  latter  river  must  be  taken 
as  the  true  Nile,  having  its  source  about  lat.  1°  .30'  S.,  where  “the  Great  Rift”  is 
finally  blocked  by  the  mountain  masses  of  volcanoes  rising  to  a  level  of  above  12,000 
feet,  which  form  the  watershed  of  the  basins  of  the  Nile  and  the  Congo.  Moore 
points  out  that  this  great  obstruction  across  the  long  valley  of  the  Albert  Edward 
and  Albert  hakes  is  the  result  of  a  “comparatively  recent  volcanic  outburst,”  before 
the  occurrence  of  which  the  waters  of  Lake  Kivu,  which  now  discharge  into  L.ake 
Tanganyika,  probably  flowed  north  into  tbe  Nile.  It  seems  jiossible,  then,  that  at 
one  time  the  long  course  of  the  Nile  was  still  longer,  and  its  source  was  to  be  found 
south  of  Tang.anyika. 

The  volume  of  water  coming  from  the  Victoria  lake  and  flowing  past  Fowera  to 
join  the  Albert  branch  is  nearly  constant,  and  amounts  to  about  20,000  cubic  feet 
l>er  second.  The  volume  contributed  by  the  Albert  branch,  on  the  other  hand,  is  a 
very  variable  amount,  ranging  from  a  minimum  of  17,000  to  a  maximum  of  35,000 
cubic  feet  jier  second.  The  re.oson  assignat  for  this  difference  is  the  evajwration  and 
the  malerating  influence  of  the  vast  water-surface  in  the  Victoria  lake  and  of  the 
marshes  of  Lake  Choga  to  the  north.  The  rainfall,  too,  in  the  Great  Rift,  esj)e- 
cially  at  the  southern  end  under  the  Ruwenzori  mountains^  probablj’  much  exceals 


38» 


UEVIEWS. 


that  of  the  basin  of  the  Victoria  lake.  ()l)servations  are  naturally  very  scanty, 
however,  and  we  cannot  quite  be  satisfied  with  the  eiplanations  given  by  Captain 
Lyons  for  this  remarkable  diflerence.  We  may  be  sure  that  the  last  word  has  not 
yet  been  said  as  to  the  variations  in  the  discharge  of  the  Nile  and  its  many  branches. 

The  water-surface  of  the  Victoria  lake  stands  at  a  level  of  about  3700  feet,  and 
that  of  the  Albert  at  alrout  2300  feet,  above  the  sea.  Down  this  slope  of  1400  feet 
the  Nile  has  to  flow  in  a  course  of  250  miles.  Tlie  Rijicn  falls  are  Ifi  feet  high. 
Below  this  for  40  miles  the  river  flows  on  a  steep  slojie;  then  for  1.50  miles 
sluggishly  through  marsh  and  shallow  lake.  Willcocks  estimates  that  the  loss  by 
evaporation  in  these  great  sheets  of  water  must  Iw  as  great  as  the  gain  by  rainfall. 
On  emerging  from  these  swam{'>8  the  river  flows  with  a  gentle  velocity  and  a 
navigable  stream  for  about  80  miles,  when  it  again  enters  on  a  long  series  of 
cataracts  and  rapids,  ending  in  a  narrow  cleft  in  the  rock  wall  not  20  feet  wide. 
Throiigh  this  cleft  the  whole  river  rushes  and  thunders  over  the  Murchison  falls,  a 
drop  of  140  feet.  A  short  distance  below  this  the  Victoria  an<l  Albert  branches  of  the 
river  unite. 

Captain  Lyons  thus  briefly  sketches  the  geology  of  the  southern  j^art  of  the 
Nile  :  “  A  plateau  lying  some  1500  metres  above  sea-level,  and  ccmi>osed  of  gneiss, 
quartzite,  and  schists.  The  central  portion  is  occupied  by  Lake  Victoria,  while  the 
deep  fault  valley  in  which  Lakes  Albert  Edward  and  Albert  lie  forms  the  western 
jiortion.  Much  movement  has  taken  id.oce  comjtaratively  recently,  and  blocks  of 
the  plateau  have  been  raised,  lowered,  or  tilted,  so  that  the  drainage  follows  the 
depressions  so  formed.  As  yet  the  rivers  have  not  had  time  to  deposit  or  erode 
sufficiently  to  give  a  regular  grade  to  their  bwls,  so  that  marshes  and  water-h>gged 
dei)rcssions  still  alternate  with  reaches  in  which  the  fall  is  considerabic,  and  the 
flow  therefore  rapid.” 

About  10  miles  from  the  north  end  of  the  All)ert  lake  the  river  flows  in  one 
channel  about  half  a  mile  wide,  between  high  and  well-defined  banks,  and  although 
there  is  no  rock  a'.iy  where  near  the  surface.  Sir  W.  Oarstin  considers  this  the  spot 
where  a  regulating  weir  ought  to  be  thrown  across  the  river,  should  it  be  determined 
to  control  the  waters  of  the  Albert  lake,  a  measure  which  will  certainly  be  under¬ 
taken  some  day.  For  about  140  miles  from  the  end  of  the  Albert  lake  the  flow  of 
the  river  is  gentle,  and  navigation  not  difficult,  though  obstructed  by  (tapyrus 
marshes,  and  then  begins  a  wild  descent  of  100  miles,  in  which  the  river  falls 
730  feet.  In  some  of  these  cataracts  the  river  is  not  40  feet  wide,  and  must  be  of 
great  depth.  The  last  of  them  is  known  as  the  Fula  rapid.  From  this  ))oint,  for  a 
distance  of  1150  miles  the  navigation  would  be  uninterrupterl,  save  for  the  very 
formidable  obstructions  known  as  sadds,  to  lie  alluded  to  later  on,  mas.scs  of  vegeta¬ 
tion  that  rapidly  bU)ck  the  whole  course  of  the  river.  The  river,  which  is  here 
known  as  the  Bahr  el  Gebel,  has  now  deserted  the  plateau  of  the  lakes,  formed  of 
gneiss  and  other  rocks,  and  henceforth  to  tlie  Mediterranc<an,  a  distance  of  nearly  3000 
miles,  it  flows  through  an  alluvial  plain,  unbroken  save  by  the  dykes  of  rock  which 
create  the  six  cataracts  north  of  Khartum.  Hitherto  it  has  jrassed  through  moun¬ 
tain  country.  Now  it  is  in  the  plains.  Away  50  miles  to  the  east  is  visible  the 
great  hill  ma.s8  of  Agoro,  rising  to  a  height  of  nearly  10,000  feet  above  the  sc'a.  On 
the  west  the  hills  rise  steeply  to  a  height  of  about  4000  feet,  attaining  to  what  is 
believed  to  be  a  high  jdateau,  but  it  is  largely  unexploreil. 

In  this  part  of  the  Sudan  the  tem))erature  does  not  vary  5*^  between  the  hottest 
and  the  coldest  month,  the  average  of  the  year  being  about  79°  Fahr.  The  rainfall 
is  about  40  inches,  of  which  33  fall  in  the  months  from  May  to  October. 

Captain  Lyons  remarks  that  “  it  has  been  known  for  years  imst  that  the  rainfall 
on  the  more  elevaterl  parts  of  its  basin  supplies  the  Nile,  but  the  statement  that 
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melting  BDuwu  also  play  a  considerable  part  still  lingers,  altliougb,  except  for  a  few 
streams  fed  by  the  melting  glaciers  of  the  Ruwenzori,  no  snow-water  reaches  the 
Nile.”  We  could  have  wished  that  Captain  Lyons  had  told  us  where  the  melted 
glacier-water  of  the  Ruwenzori  all  goes  to,  if  a  considerable  proportion  does  not  find 
its  way  into  the  Nile.  Surely  we  have  not  sufficient  data  to  go  on  to  pronounce 
very  |)ositively  on  this  question. 

Captain  Lyons  objects  to  Willcocks’  description  of  the  Bahr  Gebel,  south  of 
Lake  No,  as  being  deltaic,  “  since  a  delta  is  formed  when  a  stream  delivers  its 
load  of  detritus  into  a  botly  of  still  water,  such  as  a  sea  or  lake.”  But  we  think 
the  term  deltaic  is  cajiable  of  a  wider  signification.  The  course  of  a  large  river 
may  generally  be  dividetl  into  three  sections.  At  first  it  ri.ses  among  mountains, 
or  flows  down  very  steep  slopes,  scouring  its  banks  and  bed,  and  carrying  with  it 
a  quantity  of  detritus.  During  the  next  section  the  river  flows  through  the  foot¬ 
hills.  The  s'ope  of  the  country  and  the  consequent  current  is  diminished,  but  is 
still  sufficient  not  to  continue  scouring,  but  to  float  on  the  detritus  brought  from 
alKJve.  In  the  third  section  there  is  not  force  enough  to  carry  on  the  detritus,  w  hich 
therefore  deposits  in  the  bed,  and  in  the  lake  or  sea  into  which  the  river  discharges, 
and  this  we  consider  the  deltaic  stage.  There  is  certainly  no  lake  in  this  jwirt  of  the 
Nile  valley,  but  Captain  Lyons  calculates  the  slope  of  the  Bahr  Gebel  as  1  in  24,000, 
a  condition  not  very  far  removed  from  a  lake.  The  explanation  he  gives,  in  jiage 
144,  of  this  part  of  the  Nile’s  course  is  not  very  clear  or  convincing. 

From  Gondokoro  to  Lake  No  is  a  distance  of  about  414  miles,  and  for  the 
northern  250  miles  of  this  distance  the  river  is  liable  to  be  blocked  by  sadds.  These 
Consist  of  tangled  masses  of  three  aquatic  plants,  the  papyrus,  the  I'hragmites  com¬ 
munis,  and  the  Kossio  procera  reed.  On  either  side  of  this  portion  is  a  series  of  vast 
shallow  swanq*.  These  plants  are  bedded  in  the  soil  below  the  water.  '1  heir  hold 
on  the  wet  earth  is  lessened  by  the  force  of  the  wind,  and  if  the  w  ater  surface  rises 
the  roots  become  detached  from  the  soil,  with  earth  adhering  to  them,  and  retaining 
them  in  a  vertical  position;  the  wind  and  current  carry  them  into  the  sluggish 
stream  of  the  river;  a  sriO(/ projecting  in  the  stream  checks  their  course;  another 
floating  island  catches  on  to  the  first,  and,  as  Sir  W.  Garstin  says,  “a  strong  gale 
may  set  hundreds  of  acres  of  these  floating  masses  moving  in  one  direction.  When 
the  surface  of  the  water  is  blocked,  the  succeeding  masses  get  sucked  down,  until  at 
last  the  whole  becomes  wedged  into  one  solid  block,  .  .  .  not  infrequently  attaining 
a  thickness  of  5  metres.”  This  blocking  of  the  waterway  naturally  raises  the  uj>- 
stream  surface,  flooding  the  marshes  right  and  left  till  the  river  manages  to  find  a 
side  channel,  or  until  the  obstruction  in^the  main  channel  at  last  bursts,  and  the  river 
clears  itself.  There  is  record  of  a  sadd  of  this  description  forming  afresh  seventy 
days  after  being  cleared. 

Notwithstanding  that  there  is  an  annual  rainfall  of  at  least  39  inches  over  the 
catchment  basin  of  the  Bahr  el  Gebel,  and  that  it  receives  from  the  lake  plateau  from 
17,000  to  35,000  cubic  feet  per  second,  and  although  this  vast  swamp  is  the  natural 
outfall  of  the  Bahr  el  Ghazal  and  of  many  tributaries  as  far  as  the  distant  plains  of 
Darfur — in  spite  of  all  this,  and  incredible  as  it  appears,  the  volume  of  tho  river  up¬ 
stream  of  the  junction  of  the  Sobat  does  not  exceed  a  constant  supply  of  16,6()0 
cubic  feet  per  second.  Willcocks  is  jxjsitive  “  that  the  sadd  region  is  unmistak¬ 
ably  ...  an  old  lake  which  has  silted  up  and  become  full  of  ]>eat  and  sand  deposits.” 
Garstin  is  inclined  to  the  same  belief,  but  Captain  Lyons  pronounces  this  merely  an 
hyjiothesis,  and  gives  geological  reasons  for  opposing  it  which  seem  sound. 

For  alxnit  500  nnles  above  Khartum,  where  it  is  joined  by  the  Sobat,  the  Nile 
has  no  very  considerable  tributary,  'ihe  Sobat  is  a  very  inq>ortant  factor  in  tho 
hydrography  of  the  Nile  basin.  For  the  first  125  miles  its  course  is  through  the 
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AbybsiniaD  mountains,  whence  it  carries  forward  great  deix>sitB  of  silt  to  be  dropped 
whenever  it  reaches  a  more  moderate  slope.  For  the  remaining  340  miles  of  its 
course  it  meanders  through  almost  level  plains.  The  Sobat  attains  its  maximum  (at 
least  25,000  cubic  feet  jier  second)  in  September  and  October,  but  there  is  no  room 
in  the  valley  of  the  Nile  at  this  season  to  allow  the  Sobat  water  to  proceed  north¬ 
ward  in  its  course.  A  much  greater  river — the  Blue  Nile — is  then  in  force,  and  this 
holds  up  the  White  Nile,  the  Sobat,  the  Bahr  el  Gebel,  and  all  its  tributaries. 

From  the  junction  of  the  Sobat  to  Khartum  the  slope  of  the  White  Nile  is 
rarely  more  than  1  in  100,000.  This  extremely  low  slope  renders  the  channel  a 
vast  reservoir,  with  (according  to  Captain  Lyons)  a  storage  capacity  of  about  53,000 
million  cubic  feet. 

So  far,  we  have  been  considering  the  branch  of  the  Nile  that  descends  from  the 
Lake  plateau,  and  more  or  less  serves  to  drain  the  great  swami^s  that  lie  about 
550  miles  south  of  Khaitum,  while  it  receives  the  waters  of  the  Bahr  cl  Ghazal 
from  the  west.  The  basin  of  the  White  Nile  and  its  tributaries  vastly  exceeds  that 
of  the  Blue  Nile  and  Atbara,  but  it  is  these  last  that  create  the  wealth  of  Egypt. 

The  rainfall  over  this  part  of  North-East  Africa  decreases  from  south  to  north, 
and  so  it  hapi^ens  that,  while  the  Sobat  is  still  in  high  flood  up  to  December,  the 
Blue  Nile,  which  rises  6°  further  north,  falls  rapidly  throughout  October,  and  has 
a  very  modest  discharge  in  January,  by  which  date  the  Atbara  has  ceased  to  flow 
altogether  and  is  merely  a  series  of  ]X)uls.  Yet  at  its  maximum  in  September  the 
Blue  Nile  is  discharging  about  400,000  cubic  feet  and  the  Atbara  70,000  cubic  feet 
per  second.  It  is  the  water  jwnded  up  in  the  White  Nile  that  keeps  up  the  supply 
in  Egypt  until  the  end  of  December.  For  six  months  after  that  Egypt  depenils  on 
the  supply  coming  down  from  the  lake  plateau.  The  Blue  Nile  and  the  Atbara 
take  their  rise  among  the  lofty  mountains  and  elevated  plateaus  of  Abyssinia, 
rising  to  a  height  of  from  15,0o0  to  6(X)0  feet.  It  is  this  high  mountain  region 
crossing  the  path  of  the  monsoon  curient  which  causes  the  heavy  rainfall  which 
supplies  the  Sobat,  the  Blue  Nile,  and  the  Atbara.  The  slope  to  the  west  is  gentle, 
and  so  most  of  the  rivers  flow  in  this  direction  in  channels  deeply  eroded  and 
devious  in  their  courses.  Of  these  the  largest  and  most  important  is  the  Blue 
Nile,  known  in  the  upper  ])art  of  its  course  as  the  Abai. 

The  geological  formation  here,  as  in  general  over  the  Eastern  Sudan,  consists 
of  granite  and  gneiss,  varied  by  tracts  of  lava  and  basalt.  Embedded  among  these 
mountains,  at  an  elevation  of  about  5800  feet  above  the  sea,  lies  the  beautiful  Lake 
Tsana,  covering  an  area  of  about  1200  square  miles,  from  the  south  end  of  which 
flows  the  Abai  or  Blue  Nile,  the  discharge  of  which  Mr.  Dupuis  found  to  be,  on 
January  31,  1903,  about  1500  cubic  feet  j)er  second.  A  marked  feature  of  the 
Blue  Nile  and  the  other  rivers  of  Abyssinia  is  the  deeply  eroded  channel  through 
which,  by  the  most  devious  courses,  they  come  out  at  last  on  to  the  plains  of  the 
Sudan.  The  gorge  of  the  Titta,  for  instance,  is  3400  feet  high. 

For  some  500  miles  of  its  course  from  Lake  Tsana  the  Blue  Nile  flows  through 
hilly  country.  From  Roseires  onward  to  Khartum,  a  distance  of  nearly  4u0  miles, 
it  flows  through  wide-stretching  plains  covered  with  low  scrub  jungle  until  the 
approach  to  Wad  Medani,  the  most  important  town  on  the  Blue  ^  ile,  w  ith  a  popu¬ 
lation  of  some  20,000,  the  capital  of  the  Senudr  province.  Hero  wo  get  into 
abundant  dhurra  or  millet  cultivation.  When  the  population  has  been  replaced 
which  was  exterminated  in  the  Mahdi  war,  and  when  a  reasonable  sum  has  been 
spent  on  irrigation  works,  the  country  between  the  two  branches  of  the  Nile  should 
be  one  rich  field  of  fertility,  not  inferior  to  the  Nile  valley  of  Egypt.  From  Khar¬ 
tum  northwards  the  Nile  valley  is  now  so  well  known  that  it  may  be  only  briefly 
noticed  here. 
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One  fact  is  dwelt  on  by  Captain  Lyons.  In  the  great  tourist  sea-son  of  Cairo, 
the  opinion  is  often  expressed  that  the  climate  is  changing,  and  whereas  rain  was 
formerly  unknown  in  Egypt,  it  is  now  a  yearly  occurrence ;  and  this  is  put  down 
by  some  to  the  Suez  canal,  by  some  to  the  extension  of  irrigation  since  the  English 
occupation.  Reference  to  the  ilemoirs  of  the  learned  staff  brought  to  Egypt  by 
Naiwleon  at  the  end  of  the  eighteenth  century,  shows  that  as  the  climate  was 
then  so  it  is  now.  “But  at  least,”  says  the  tourist,  “no  rain  falls  in  Upper  Egypt.” 
And  when  he  looks  out  from  the  hotel  verandah  at  Aswan  and  sees  the  clouds 
pouring  forth  their  8ui)ply,  he  is  convinced  that  this  must  be  a  very  exceptional 
year.  Captain  Lyons,  talking  of  the  Nile  valley  from  Aswan  to  Cairo,  remarks, 
“A  few  rainstorms  occur  every  winter,  but  they  are  usually  very  local  in  their 
effect.  On  the  eastern  side  the  much  larger  area  and  the  steej^r  slojies,  together 
with  the  greater  frequency  of  rain  near  the  Red  sea  hills,  m.ake  the  winter  rainfall 
a  more  important  factor.  In  about  every  second  year  one  or  other  of  the  larger 
Vi'adia  comes  down  in  flood,  sometimes  so  suddeidy  as  to  c.irry  away  camels  and 
sheep  which  may  be  grazing  in  the  valleys,  and  pours  a  large  volume  of  water  into 
the  Nile.  .  .  .  These  seih  [or  rain  floods]  are  less  rare  than  is  usually  supitosed, 
and  the  dry  arid  appearance  of  the  desert,  together  with  the  rareness  of  rain,  cause 
the  effect  of  such  storms  as  do  occur  to  be  underestimated.” 

Captain  Lyons  may  be  congratulated  on  having  brought  out  a  very  important 
addition  to  Nile  literature.  In  a  country  until  lately  so  very  little  known  as 
the  Sudan,  it  is  quite  wonderful  how  many  valuable  observations  and  statistics  he 
has  managed  to  collect  together.  This  book  must,  in  every  way,  rank  very  highly 
as  a  scientific  geographical  treatise.  Everywhere  he  employs  the  metric  and 
decimal  system  of  notation,  and  in  Appendix  1.  he  gives,  for  the  sake  of  the 
unlearneil,  conversion  tables,  so  they  cannot  a)mplain.  But  why  does  he  not  give 
us  a  table  for  converting  square  kilometres  into  square  miles?  and  why  will  he  not 
leave  us  our  familiar  Fahrenheit  thermometer.  Wherein  is  the  Centigrade  to  be 
preferred  ? 

The  Natiomal  Printing  Department  of  Cairo  deserves  credit  for  turning  out  so 
gixnl  a  work,  proWbly  the  best  they  have  ever  done ;  but  they  might  have  given 
us  a  thicker  cover  than  this  wretched  sheet  of  paix;r,  and  they  should  remember 
that  the  English  synonym  for  a  weir  has  not  got  the  letter  n  in  it  (see  p.  133). 

C.  C.  S.  M. 


Liberia. 


‘  Liberia.’  By  Sir  Harry  Johnston,  o.o.m.o.,  etc.  With  an  Appendix  on  the  Flora  of 
Liberia,  by  Dr.  Otto  Stapf.  2  vole.  London :  Hutchinson  &  Co.  11H)6.  Price  42x.  n»  t. 

Liberia,  says  Sir  Harry  Johnston,  by  rea.son  of  its  fauna  and  flora,  is  a  peculiar 
country  almost  rising  to  the  dignity  of  a  distinct  sub-district  of  the  West  African 
sub-region.  Nevertheless,  Liberia  is  of  interest  chiefly  by  reason  of  the  racial,  social, 
and  political  i>roblems  there  on  trial.  This  fact  the  author  recognizes  by  placing  the 
history  of  the  republic  in  the  forefront  of  his  narrative.  The  story  of  the  endeavour 
to  evolve  a  self-governing  civilized  negro  state  is  clearly  set  forth.  Into  the  con¬ 
troversy  as  to  what  lines  of  development  the  Liberians  ought  to  pursue  if  they  are 
to  maintain  a  permanent  place  among  the  nations  of  the  world  we  do  not  propose  to 
enter,  beyond  stating  our  general  agreement  with  Sir  Harry  Johnston  that  the  ideal 
which  they  now  cherish,  namely,  that  of  an  Anglo-Saxon  culture  of  the  early  nine¬ 
teenth-century  type,  is  not  that  suited  for  an  African  jjeople.  But  the  author,  in  his 
zeal  and  the  plenitude  of  his  knowledge,  has  done  more  than  give  the  history  of 
Liberia ;  he  has  devotetl  five  or  six  cluipters  to  the  oft-told  tale  of  Hanno’s  Periplus ; 
to  accounts  of  the  voyages  and  traflBckings  of  the  Normans,  Portuguese,  English, 
and  Dutch  along  Uie  Grain  Coast ;  and  to  a  resume  of  the  slave  trade  and  piracy 
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practised  in  that  and  neighbouring  regions.  Much  of  this  has  no  8|)ecial  connection 
with  Liberia,  but  the  author  justifies  himself  by  identifying  the  references  made  in  the 
old  chronicles  to  places  now  within  the  limits  of  the  republic,  thereby  contributing  a 
valuable  page  to  the  elucidation  of  historical  geography. 

A])art  from  its  historical  matter,  the  scope  of  the  book  will  be  best  exhibited  by 
indicating  in  the  author’s  order  the  contents  of  the  two  handsome  volumes.  In  the 
preface  Sir  Harry  acknowledges  his  indebtedness  for  much  of  his  information  to  a 
number  of  scientists  and  others,  esiiecialiy  to  Dr.  Otto  Stapf,  of  the  Botanical  Gardens, 
Kew,  who  has  contributed  the  appendix  on  the  flora  of  the  country  (Sir  Harry  Las, 
however,  considerable  and  recent  personal  knowledge  of  Liberia,  and  appears  to  have 
made  a  special  study  of  its  native  races  and  economic  condition).  After  the  prefa(  o 
comes  an  analytical  bibliography,  which  the  student  will  find  very  useful.  A 
generous  tribute  is  paid  to  the  valuable  work  of  Dr.  Biittikofer,  especially  in  the  sub¬ 
ject  of  biology.  Next  we  have  an  introductory  chapter  in  which  the  topography  <.if 
Liberia  is  broadly  outlined,  and  this  is  followed  by  another,  called  “  Ancient  History,” 
largely  devoted  to  speculative  ethnography.  Thus  early  the  author  discloses  his 
admiration  for  the  Mandingoes,  a  virile  race  professing  Islam,  and  among  the  aristo¬ 
crats  of  West  Africa.  From  this  point  we  are  taken  through  the  history  of  the 
country,  the  first  volume  concluding  with  chapters  on  commerce,  geography,  climate 
and  rainfall,  geology  and  minerals.  One  of  the  facts  demonstrated  is  that  the  trans¬ 
planted  American  negroes  and  mullattoes  are  almost  as  much  aliens  in  the  land  of 
their  ancestors  as  are  the  white  intruders,  and  are  subject  to  the  same  climatic  dis¬ 
abilities. 

With  regard  to  the  geography  of  Liberia,  Sir  Harry  Johnston  has  little  to  add  to 
existing  knowledge  as  the  result  of  his  own  journeys,  but  bo  ably  summarizes  all 
that  is  known  of  the  country.  We  get  a  vivid  picture  of  a  laud  of  primeval  forest 
— the  densest  forest  region  in  Africa — hilly  generally,  and  mountainous  in  i)arts ; 
short,  rapid,  and  usually  uunavigable  rivers;  ])estileutiai  lagoons;  a  harbourless 
coast,  with  one  bold  cliflF  rising  over  1000  feet  sheer  from  the  water ;  magnificently 
coloured  fiowers,  binls,  and  beasts ;  a  laud  of  heavy  rain  and  humid  heat.  In  its 
outlines  at  least  it  does  not  differ  greatly  from  other  West  African  countries. 

The  first  prices  quoted  in  the  chapter  on  commerce  are  these :  “  The  value  of 
wives  varies  in  different  districts,  but  an  average  may  lie  struck — viz.  6  brass 
kettles,  15  kegs  of  powder,  and  5  pieces  of  cloth.  The  value  of  a  slave-boy  is  15 
kegs  of  powder,  and  of  a  slave-girl  10  kegs  of  jwwder  or  100  sticks  of  salt.”  How¬ 
ever,  all  the  commerce  of  Liberia  is  not  of  this  type.  The  staple  exports  are  coffee, 
rubber,  ^lalm  oil,  palm  kernels,  and  piassava.  The  extraordinary  wealth  of  rubber- 
producing  trees,  lianas,  and  shrubs  indicates  that  with  pro|)er  management,  and  the 
provision  of  better  means  of  communication,  the  rubber  industry  might  become  an 
im^iortaut  source  of  wealth  to  the  community.  There  are  only  slight  indications  ot 
the  existence  of  minerals  of  commercial  value,  though  the  sand  of  some  of  the  rivers 
is  auriferous. 

The  second  volume  opens  with  an  account  of  the  Liberian  flora,  followed  by  Dr. 
Stapfs  appendix  already  mentioned.  Then  come  four  chapters  devoted  to  fauna ; 
three  chapters  on  anthropology — historical  (there  is  here  some  rei^tition  of  informa¬ 
tion  given  in  voL  1),  physical,  and  social.  The  nearest  approach  to  an  indigenous 
race  are  the  Kru  and  Kpwesi  people,  and  concerning  these  tribes  much  illuminating 
information  is  forthcoming.  Chapters  on  folklore,  languages,  and  vocabularies  end 
the  volume,  save  for  the  index,  which,  so  far  as  we  have  tested  it,  is  satisfactory. 

Much  of  the  value  of  this  book,  a  monument  of  industry  and  insight,  lies  in  its 
illustrations  and  majis.  Sir  Harry  Johnston  has  a  reputation  as  an  amateur  artist, 
and  twenty-eight  of  his  (>aiutings  are  reproduced  in  colour ;  those  of  birds  and  beasts 
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are  si)ccially  goal.  There  are  twenty-four  botanical  drawings  by  Miss  Matilda  Smith, 
and  over  four  hundred  other  illustrations.  These  help  materially  to  the  understand¬ 
ing  of  the  text.  Of  the  maps  two  are  reproduced  from  the  Journal;  others  are 
useful  sketch-inai)s,  showing  rainfall,  forest  region,  jiolitical  boundaries,  etc.  There 
are,  besitles,  two  contoured  maps,  drawn  by  Mr.  J.  W.  Addison,  on  the  scale  of 
1 :  1,000,000 — one  of  Western  Liberia,  the  other  of  Eastern  Liberia. 

F.  R.  C. 


AMERICA. 

The  Volcanoes  of  Colombia. 

‘Die  Vulkaiibcrge  von  Colombia.’ |  By  Alphons  Stul)el.  (Editctl  and  completed  by 
Theorlor  Wolf.)  Dresden  :  I'JOG. 

I  Hy  the  death  of  Stiibel  in  November,  1004,  the  science  of  vulcanology  lost  one 
I  of  its  greatest  masters.  After  spending  a  great  part  of  his  life  in  the  active  in- 
I  vestigation  of  the  volcanoes  of  Central  and  South  America  in  the  field,  he  had  returned 
I  to  Germany,  and  it  was  exiiected  that  a  series  of  monographs  giving  the  results  of 
1  his  work  would  ultimately  appear.  The  present  volume  is  a  companion  to  his  well- 
i  known  book  on  the  volcanoes  of  Ecuador,  and  is  written  in  the  same  clear  and 
I  graphic  language,  but,  unlike  the  previous  work,  is  accompanied  by  an  excellent 
1  series  of  panoramic  views  of  the  principal  mountains  described.  The  book  is  concluded 

Iby  a  sketch  of  the  ojieration  of  the  volcanic  forces,  an  elaboration  of  the  author’s 
theoretical  views  on  this  subject  which  have  already  received  much  attention  from 
■  geologists.  j  p 

!  MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

I  Geomouhholooy. 

“i  ‘The  Fuec  of  the  Earth.’  By  I’rof.  E.  Suess.  Authorized  English  Translation  by 
Hertha  It.  C.  Sollus,  under  the  direction  of  I’rof.  W.  J.  Sollas.  Vol.  2.  Oxford : 

1  Clarendon  Press.  190(5. 

'  The  second  volume  of  Miss  Sollas’s  translation  of  Prof.  Suess’s  great  work 
fully  bears  out  the  promise  of  the  first.  It  is  in  every  sense  an  excellent  version, 
presenting  in  clear  and  most  readable  English  the  intricate  and  often  difficult  matter 
of  the  original.  The  German  edition  is  followed  very  closely,  even  though  in  some 
respects  it  would  not  be  hard  to  introduce  improvements.  Thus,  for  example,  no 
one  woidd  complain  if  an  index,  however  brief,  had  been  added  to  the  work ;  and 
,  again,  while  some  of  the  illustrations  have  been  adapted  to  the  use  of  English  readers 
(e.y.  Fig.  29X  there  are  others  in  which  the  German  nomenclature  still  stands.  It 
seems  unusual  to  find,  in  a  book  for  the  use  of  English  students,  a  map  of  Scotland 
with  such  terms  as  llehriden  Inseln,  and  Nord  Canal  (Fig.  10). 
j  This  volume  is  devoted  to  the  history  of  the  oceans,  and  contains  much  of  the 
1  most  brilliant  speculation  associated  with  its  author’s  name.  It  has  excited  great 
controversy,  and  has  evoked  much  criticism,  not  entirely  favourable.  As  a  master* 
piece  of  the  literature  of  physical  geography  and  geology  it  has  long  since  taken  its 
place  among  the  clas.sics  of  science.  The  simplicity  of  the  main  conceptions  in  this 
part  of  the  work  makes  it  on  the  whole  most  suitable  fur  the  general  reader,  though 
•  it  is  by  no  means  easy  reading.  The  enormous  mass  of  detail  on  the  geological 
structure  and  history  of  the  Earth's  crust  which  its  pages  contain  are  apt  to  fatigue 
the  mind  and  to  overpower  our  sense  of  proportion ;  but  the  author  never  flags. 
Ho  brings  each  chapter  to  a  close  with  a  masterly  generalization,  summing  up  in  a 

I  few  brief  paragraphs  the  results  of  our  geological  knowledge  of  h:Uf  a  continent. 

In  order  to  establish  the  differences  which  exist  between  the  Atlantic  and  the 
Pacific  ocean,  the  geological  history  of  much  of  the  adjacent  continents  has  to  be 
unfolde<l.  A  com]>arisou  is  drawn  between  the  structure  of  Northern  Europe  and  of 
7  No.  IV. — OcTOBKR,  1906.]  2  E 
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North  Americi,  in  which  it  is  shown  how  many  features  these  ancient  lands  have  in 
common,  and  the  very  perfect  balance  between  the  two  sides  of  the  Atlantic  is 
gradually  demonstrated.  Incidentally  the  history  of  the  older  mountain  chains  of 
the  world  is  sketched,  as  a  sort  of  appendix  to  the  story  of  the  Alps  and  other 
mountains  already  described  in  the  first  volume.  It  is  shown  how  the  Atlantic  is 
an  ocean  bounded  mostly  by  broken  fragments  of  continental  masses.  The  long  and 
intricate  story  of  the  Mediterranean  must  also  be  told  in  order  to  explain  many 
exceptional  features  of  the  Atlantic  shores.  The  Pacific,  on  the  other  hand,  is 
surrounded  everywhere  by  folded  ranges  which  on  the  whole  run  parallel  to  the  strand, 
and  are  accomi)anicd  in  a  more  or  less  regular  fashion  by  the  volcanoes  which  con¬ 
stitute  the  great  Pacific  zone  of  fire. 

We  then  pass  to  consider  another  question  of  the  highest  importance,  with  which 
the  name  of  Suess  will  always  be  associateil.  The  ridging  up  of  the  Earth’s  crust 
by  the  formation  of  mountain  chains  has  hitherto  been  one  of  his  princijwl  themes. 
The  question  he  now  asks  is  this :  Can  we  recognize  another  tyj^e  of  earth-movement 
by  which  the  land  is  slowly  upheaved  or  submerged  over  great  areas  without  marked 
folding?  The  raised  beaches,  so  well  known  to  all  geograi)hers,  have  long  been  held 
to  prove  that  such  changes  have  gone  on  extensively  in  comparatively  recent  limes. 
Put  after  a  review  of  all  the  evhlence,  which  amazes  the  reader  by  the  intimate 
knowledge  shown  of  the  geological  literature  of  all  countries,  the  conclusion  is 
arrived  at  that  there  is  no  good  proof  that  the  laud  has  experienced  elevation  and 
depression  of  this  nature.  The  cxjilanation  hinted  at  is  that  the  changes  have  been 
in  the  level  of  the  sea.  But  the  argument  is  destructive  rather  than  constructive. 

Whatever  verdict  posterity  may  bring  in  on  this  question,  the  surpassing  interest 
of  this  volume  cannot  be  gainsaid.  Every  chajitcr  is  full  of  geographical  specula¬ 
tions  wliicli  fire  the  student’s  imagination.  The  imjwrtance  of  the  book  must  l>e 
measured  rather  by  the  influence  it  has  exerted  on  ge<jlogical  thought  than  by  the 
rigidity  of  its  demonstrations  and  the  ultimate  triumph  of  its  te.aching.  Those  who 
know  it  well  in  its  German  and  French  editions  will  welcome  the  ai)pearance  of  so 
good  an  English  translation,  while  those  who  never  read  it  before  may  bo  con¬ 
gratulated  on  having  it  prepared  for  their  use  in  so  acceptable  a  form. 

J.  S.  F. 
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Sl'RVEYIKO  Ikstuuments. 

‘  instrumontenkunde  fur  Forschungs-Reiscndc.’  Untcr  Mitwirkung  von  Ingenicur 
C.  Seidel  bearbeitet  von  W.  Miller.  Hanover;  Junecke.  1906. 

Among  the  numerous  works  that  have  been  published  during  the  last  few 
years  on  scientific  observations  for  travellers  and  the  necessary  outfit,  that  entitled 
‘Instrumentenkunde  fiir  Forschungs-Beisende,’  by  Profs.  C.  Seidel  and  W.  Miller, 
ought  cirtiinly  to  be  classed  with  the  most  useful  and  practical.  At  the  first  glance 
it  has  somewhat  the  apiwarance  of  an  ordinary  catalogue  of  instruments  by  diflerent 
makers,  but  it  is  in  reality  far  more  than  this,  for  although  it  gives  lists  and  illus¬ 
trations  of  theodolites,  sextants,  barometers,  photographic  apparatus,  instruments 
for  marine  surveying,  for  magnetic  observations,  and  indeed  the  neces-sary  outfit  for 
almost  every  conceivable  branch  of  scientific  investigation  that  an  explorer  can 
undertake,  with  jiarticulars  as  to  price  and  weight,  yet  it  is  in  no  wise  confined  to  a 
bare  list,  but  contains  valuable  information  as  to  principles  of  construction,  variety 
of  form,  and  many  other  subjects  that  cauuot  fail  to  make  the  work  of  considerable 
value  and  practical  imiwrtance.  One  im])ortant  subject  dealt  with  is  the  customs 
tariffs  for  scientific  instruments  in  different  countries,  a  list  of  which  is  given,  fol¬ 
lowed  by  useful  information  concerning  frequency  and  dates  of  departure  of  steam¬ 
ships  by  which  instruments  may  be  sent  from  llamburg  to  all  ixirts  of  the  world. 
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As  might  iiGrha])S  be  exi)ected,  this  is  essentially  a  German  work,  and  by  far 
the  greater  number  of  the  tirms  of  instrument  makers  are  German.  Still,  this  is 
nut  entirely  the  case,  and  since  makers  in  other  countries  are  included,  it  is  sur¬ 
prising  that  the  list  is  not  more  complete  in  this  resjject.  For  instance,  nearly 
all  the  more  imjiortant  makers  in  this  country  are  omitted  from  the  general  list, 
although  the  names  of  some  incidentally  appear  in  the  list  of  scientific  outfit  of  the 
Japanese  government  surveying  ships.  Again,  as  to  instruments,  there  are  some 
iiiqiortant  omissions,  such  as  tlie  Lloyd-Creak  magnetic  instrument,  from  the  list 
of  instruments  for  magnetic  observations.  No  reference  is  made  to  the  plane-table, 
of  which  many  forms  exist,  and  which  instrument  is  admitted  by  the  best  authorities 
to  be  specially  suitable  for  rapidly  filling  in  tojiographical  features  between  fixed 
jsiints  on  a  survey.  Amongst  the  apparatus  for  photographic  surveying,  it  is  sur¬ 
prising  that  the  Bridges-Lee  photo-theodolit'*,  certainly  one  of  the  bust,  is  omitted. 

Hints  to  Travellers. 

‘Anleitung  za  wisscnschaftlichen  Beobachtungen  auf  Reisen.’  Ilerausgegeben  von 

I’rof.  Dr.  G.  von  Ncumaycr.  2  vols.  Third  edition.  Hanover:  Janeeke.  I'JOtt. 

Vrice  {rol.  1),  2om.,  {col.  2),  2im. 

If  the  geographical  explorer  of  the  present  day  fails  to  bring  back  valuable 
scientific  results  of  his  travels,  or  is  at  a  loss  to  know  how  to  preserve  his  health 
in  the  region  he  may  visit,  or  what  instruments  he  should  take  with  him,  it  can 
hardly  be  due  to  the  fact  that  no  instructions  have  been  publisherl  for  his 
guidance ;  for  apirt  from  works  dealing  with  siiecial  subjects,  of  which  several  have 
lately  apiKiare*!,  almost  simultaneously  with  the  new  edition  of  this  Society’s  ‘Hints 
to  Travellers,’  a  thinl  edition  of  Dr.  G.  von  Neumayer’s  ‘Anleitung  zu  wissen- 
schaftlichen  Beolxichtungen  auf  Reisen’  has  been  published.  Although  botli  of 
these  works  are  intended  to  furnish  guidance  for  the  intending  travellers  on  scientific 
matters,  the  latter,  since  it  now  consists  of  two  octavo  volumes,  each  containing 
over  eight  hundred  pages,  is  iierhaps  more  fitted  for  jirevious  careful  {Kjrusal  than 
to  furnish  practical  hints  in  the  field.  Still,  to  many  the  bulk  may  not  be  a  serious 
difficulty,  and  on  imjwrtant  expeditions,  the  traveller  acquainted  with  German 
would  doubtless  consider  that  the  valuable  information  the  ‘Anleitung’  contains 
far  more  than  comiieusates  for  its  weight  and  size. 

The  work  is  certainly  most  exhaustive  and  complete,  and  no  less  than  thirty- 
two  professors  and  experts  have  contributed  articles  on  the  particular  branch  of 
scientific  inquiry  which  they  have  8i)ecially  nuide  their  own.  To  give  merely  a 
brief  notice  of  each  of  these  would  be  imiiossible  in  these  pages,  and  if  any  fault 
can  be  found  it  is  that  too  much  has  been  attempted  for  the  jiurjiose  in  view,  and 
that  the  average  traveller  would  have  profited  more  if  less  had  been  given  and  the 
matter  had  been  more  condensed. 

That  the  latest  discoveries  and  results  of  the  most  recent  investigations  have 
been  taken  advantage  of  may  be  seen  from  a  glance  of  such  articles  as  that  by 
Prof.  S.  Finsterwalder  on  “Photography  as  an  Aid  to  Land  Surveying;”  Dr.  G.  von 
Neumayer  and  Dr.  J.  Edler's  on  “Magnetic  Observations  on  Land;”  the  im- 
iKjrtant  notes  on  “  Magnetic  Observations  on  Board  Ship,”  by  Dr.  Friedrich  Bidling- 
maier;  the  article  by  Dr.  W.  Koppen  on  the  “Use  of  Kites  in  Meteorological 
Observations ;  ”  and  m  my  others.  A  sjjecial  interest  attaches  itself  to  the  article 
on  geology,  inasmuch  as  it  was  the  last  work  of  the  kind  undertaken  by  its  illus¬ 
trious  author,  the  late  Baron  F.  von  Richthofen. 

Very  proi>erly,  the  ojoening  section  of  the  work,  written  by  Herr  P.  Vogel,  is 
devoted  to  fixing  jiositions  by  astronomical  observations ;  but  considering  the  tm- 
putance  of  this  subject,  and  the  amount  of  detailed  information  coiitaineu  in  many 
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of  the  others,  this  sectiou  is  liardly  so  complete  as  might  have  been  exix«f«l.  In 
addition  to  bare  statements  of  formul®,  it  would  have  been  an  advantage  to  tlie 
ordinary  explorer  if  more  fully  worked  out  examples  of  the  computations  had 
been  given,  and  if  matters  such  as  telegraphic  determination  of  longitude,  and 
longitude  by  occultations  of  stars,  had  receivwl  more  adeijuate  attention,  Tlie 
astronomical  section  is  followcil  by  one  on  route-surveying  and  triangulation  by 
Ilcrr  P.  Vogel ;  and  here  .again  some  iraiK)rtiint  matters,  such  as  idane-table  sur¬ 
veying,  and  the  more  exact  methods  of  computation  of  geodetic  distances,  have 
hardly  received  the  attention  they  deserve.  Still,  both  of  these  articles  are  goMl 
so  far  as  they  go,  and  those  on  nautical  surveying  and  photographic  surveying  give 
valuable  ivdditional  information  on  these  matters. 

In  conclusion.  Dr.  von  Neumayer  may  be  congr.itulate<l  on  the  publication  of 
the  third  edition  of  this  most  useful  work,  and  the  amount  of  lalxiur  and  pains- 
fciking  carC  which  its  venerable  editor  must  h.ave  devotesl  to  its  su|>ervision  is 
decidedly  remarkable,  when  it  is  remembered  that  he  has  now  reiiched  his.  eightieth 
year. 
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The  Peopling  of  Switzerland. — An  article  by  M.  Pierre  Clergct  in  the 
Jtulletin  of  the  Belgian  Geographical  Society  (1906,  No.  2)  on  the  peopling 
t>f  Switzerland,  gives  a  clear  and  detailc-d  account  of  the  relation  between  the  geo¬ 
graphy  of  that  land  and  its  {lopulation.  To  its  mountainous  and  therefore  retired 
character,  Switzerland  owes  its  preservation  of  the  Ilomansh  language ;  to  its  centr.il 
iwition,  the  fact  of  its  having  been  p^-opled  from  prehistoric  times.  All  the 
eiK)chs  between  the  ages  of  stone  and  of  iron  have  been  brought  to  light,  and 
that  not  only  in  the  lake  dwellings  of  Geneva,  Bienne,  Ziirich,  and  t’onstance, 
but  also  in  the  region  of  the  sources  of  the  Aar,  Kander,  Lutschine,  Sarinc, 
and  Simme.  Switzerland  falls  naturally  into  the  regions  of  the  Alp,  occupying 
59’1  pr  cent,  of  the  total  surface,  the  Jura  11'4  pr  cent.,  and  the  intermciliate 
plateiiu  29'5  pr  cent.  These  three  regions  have  each  a  distinctive  density  and 
character  of  jiopulation  determined  by  its  spcial  geography.  Its  general  elevation, 
however,  assigns  to  Switzerland  the  rearing  of  cattle  as  its  principal  occupation. 
The  vine  is  cultivated  in  Valais.  In  the  Alpine  valleys  fruit  trees,  cereals,  etc.,  grow, 
while  industries,  such  as  the  working  of  marble,  granite,  and  slate,  exist.  There  is, 
moreover,  abundant  reserve  of  water-pwer,  a  factor  of  vast  capeity,  but  its 
exploitation  lies  in  the  future.  The  characteristic  employment,  however,  of  Switzer¬ 
land  is  cattle-rearing.  That  fact  carries  with  it  a  wide  disprsion  of  the  pjmlation. 
'The  great  longitudinal  valleys  are  more  pjiulated  than  the  much  more  narrow  and 
abrupt  lateral  ones.  The  highest  inhabited  villages  are  in  the  Orisons.  More  than 
half  the  people  of  that  canton  live  well  above  3000  feet,  two-fifths  of  them  above 
3800  feet.  The  great  valleys  bear  on  their  slops  terraces  due  to  glacier  action. 
Where  the  terraces  are  well  marked  we  find  great  administrative  communes,  often 
comixised  of  many  different  centres.  The  physical  factor  seems  to  create  plitical 
solidarity.  Where,  on  the  other  hand,  the  terrace  is  absent,  quite  small  groups 
constitute  indepndent  bodies.  Everywhere  alike,  too,  the  sunny  side  is  much 
more  ppulated  than  the  shady,  and  the  dwellers  in  the  former  look  down  on  thosj 
in  the  latter.  Included  in  the  interesting  article  is  an  account  of  nomadism,  com¬ 
munism,  “  consertages,”  etc.,  all  of  geographical  significance.  A  jdate  shows  the 
migrations  to  and  fro  of  the  dwellers  of  Chaudolin,  between  the  llboue  valley  aud 
the  Alp  from  January  to  Decemner. 
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Population  of  German  Towns  in  the  Middle  Ages.— The  population  of  the 
leading  German  towi'B  in  the  Middle  Ages  is  a  question  which  has  long  Iwn  the 
subject  of  inquiry.  Thanks  to  sonie  lucky  tinds  made  in  ancient  town  archives,  it 
is  now  possible  to  state,  according  to  official  enumerations  of  the  fifteenth  century, 
the  figures  of  (xipulation  of  a  number  of  such  communities,  in  i«rt  with  complete 
authenticity  (as  in  the  case  of  Niirnberg),  in  part  with  a  high  degree  of  proliability. 
The  following  is  a  list  of  such  towns : — 


Town. 

Year  of  rniimeratioo. 

Populattoii. 

Strassburg . 

...  1473-77  ... 

26,198  • 

Nuriilierg . 

1449 

25,982  t 

l.ubi'ck  . 

end  of  11th  century 

2‘2,3(MI 

„  . 

end  of  l.’ith  <'entury 

23,672 

Ulm  . 

1427 

20,00<l 

Augsburg . 

1475 

18.300 

Rostock 

1410 

14,INH) 

Zurich  . 

I41(» 

10,570 

Frankfiirt-on-.Miiin  . 

1440 

itOOO 

Itusel  . 

...  1471-75  ... 

tHioO 

Eger  . 

144»: 

7340 

Freiburg  in  Ucchtlund  (Switzi  rhmd)  ... 

...  1147-48  ... 

5800 

„  .,  ., 

1444 

.5‘200t 

Mainz  . 

end  of  15th  century 

5767 

Nordlingcn  . 

1459 

5295 

Ht-idi'lbcrg  . 

1439 

5200 

FrcilsTg  in  Saxony  . 

1474 

5000 

Uebcrlingcii  . 

1444 

4800 

Dresden  . 

1477 

4228 

Butzbach .  . 

1421 

2235 

Meisse!! 

14«1 

•got  Ml 

On  the  above  data  the  distitiguished  Austrian  statistician.  His  Excellence  von  Inam.a- 
Stemegg,  makes  the  following  remarks  in  the  Sfatisliatl  d/on/A/y  (May,  1906) : 
“  This  goodly  roll  of  twenty  towns  suffices  to  reiluce  to  their  projier  measure  the  repre¬ 
sentations,  mostly  e.xtravagant,  of  an  earlier  time  resjKJCting  the  wealth  of  {lopulation 
of  German  towns  in  the  Middle  Ages.  On  this  list  are  included  towns,  such  as 
Liilieck  and  Augsburg,  belonging  beyond  dispute,  lailitically  and  economically,  to 
the  most  inqsjrt.ant  and  inlluential  of  their  time.  It  can  only  be  regretted  that  pre¬ 
cisely  for  the  two  most  inqiortant  communities  of  the  old  German  Empire,  Cologne 
and  Vienna,  no  available  sounx'S  have  been  discovered  for  the  determination  of  their 
population.  Were  the  figures  of  jxqiulation  for  these  cities  ascertained,  they  wouhl 
furnish  the  high-water  mark  of  city  (lopulation  for  Middle  Eurojie  in  that  i>erio«l. 
They  would,  however,  further  supply  evidence  that  a  i>opulation  which  nowadays 
seems  hardly  adeciuate  for  a  mixlern  second-rate  town,  was  yet  in  those  times  a 
factor  of  great  jiower,  not  only  on  account  of  the  generally  low  standard  of  iK)pula- 
tion  in  the  empire  and  its  territories,  but  also  by  reason  of  the  exceedingly  strong 
tide  of  rich  civic  life  pul.sating  in  these  autonomous  communities.” 

ASIA. 

Earth-movements  and  River  Profiles  in  Peninsular  India.  — In  tho 

Records  of  the  Oeoloyical  Survey  of  Jndiu,  vol.  33,  part  1,  Mr.  E.  Vredenburg  calls 
attention  to  the  marked  deviation  from  the  normal  displayed  by  the  profiles 
of  several  of  the  rivers  of  the  Indian  peninsula,  notably  the  Narbada,  and 

*  Excluding  people  in  transit,  ‘20,722.  t  Excluding  p<'ople  in  transit,  20,lt;.'>. 

X  Not  counting  p:'ople  in  transit. 
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tlie  cwnclusiona  to  be  drawn  respecting  movements  of  the  surface  in  recent  ® 

geological  times.  The  subject  is  of  interest  from  the  fact  that  the  phenomenon  ( 

Fcems  to  be  not  merely  a  local  one,  but  to  belong  to  a  series  of  simultaneous  ^ 

movements  which  have  been  of  considerable  importance  in  determining  the  exist-  ^ 

ing  configuration  of  large  parts  of  the  Earth’s  surface.  The  upper  part  of  the  '' 

Narbada  basin  is  occupied  by  an  immense  deposit  of  Pleistocene  alluvium,  rich  in  ^ 

mammalian  fossils,  which  boring  has  shown  to  fill  a  rock-basin  of  great  depth.  ' 

On  emerging  from  the  alluvial  plain,  near  Handia,  the  profile  of  the  river  becomes  * 

suddenly  steeper,  and  from  this  point  to  the  sea  is  almost  a  straight  line  instead  of  ^ 

jiresenting  the  curve  characteristic  of  most  river-courses  with  their  gradually  decreas-  ' 

ing  fall.  The  general  straightness  of  course  also  points  to  the  agency  of  recent  ‘ 

surface  changes.  Somewhat  similar  features  are  observable  in  the  case  of  other  * 

rivers,  such  as  the  Tapti,  with  its  tributary  the  Puma,  and  the  upper  Godaveri,  all  ‘ 

of  which  traverse  planes  of  old  alluvium,  on  leaving  which  their  gradient  becomes  ' 

markedly  Btee]ier.  It  has  been  sought  to  account  for  this  by  supposing  an  uplift  of  ' 

the  western  side  of  the  jieninsula  relatively  to  the  eastern,  but  Mr.  Vredenburg  ^ 

points  out  that  the  result  in  the  case  of  the  Godaveri  would  necessarily  be  the  ' 

reverse  of  that  in  the  case  of  the  westward-flowing  streams.  A  more  satisfactory 
explanation  would  be  forthcoming  oti  the  supposition  of  an  extensive  though  shallow 
warping  of  the  surface  along  certain  definite  lines.  A  single  anticlinal  ridge,  running 
west  of  the  western  end  of  the  Narbada  and  Puma  plains,  with  a  strike  slightly 
east  of  north,  would  also  cut  the  upper  Godaveri  at  the  lower  end  of  its  plain  of 
ancient  alluvium,  and  so  account  fur  the  accumulation  of  all  three  deposits,  while  a 
parallel  ridge  would  account  for  the  pLain  of  Khandesh.  Similar  exceptional  features 
in  the  profile  of  the  Rhine  are  also  largely  due  to  Pleistocene  crust-movements,  while 
many  features  of  northern  topography,  e.y.  the  Swiss  and  North  American  lakes,  have 
been  ascribed  to  similar  and  contemporaneous  agencies.  In  the  latter  cases  glacial 
conditions  played  their  part,  but  the  simultaneous  occurrence  of  Earth-movements 
in  a  country  where  glaciation,  at  the  time,  is  out  of  the  question,  strengthens  the 
idea  that  the  ice  had  little  more  influence  than  to  preserve  the  effects  of  such  deforma¬ 
tion.  Such  a  widespread  warping  of  the  surface  in  Pleistocene  times  would  be  a 
remarkable  fact,  but  further  data  from  regions  intervening  between  India  and 
Euroj*  are  needed.  Mr.  V redenburg  suggests  the  jHissibility  that  the  present  isola¬ 
tion  of  most  of  the  drainage  of  Persia  and  neighbouring  countries  may  be  in  part  the 
result  of  similar  movements. 

Dr.  Tafel’s  Journey  in  North-West  China.— A  further  letter  from  this 
traveller  {Journal,  27,  302),  printed  in  the  Ztittchrift  of  the  Berlin  Geographical 
Society  (1906,  No.  5),  continues  the  account  of  his  interesting  researches  down  to 
February  25  last,  at  which  date  he  was  at  Hsi-ning,  in  the  Kuku-nor  region. 

The  previous  letter  had  left  the  traveller  at  Kwei-hwa-cheng,  near  the  north-eastern 
angle  of  the  course  of  the  Hwang-ho.  Great  scarcity  was  prevailing  in  this  district, 
and  the  traveller  comments  on  the  absence  of  enterprise  on  the  ]iart  of  the 
maudarius,  who,  by  inaugurating  a  system  of  irrigation,  might  make  of  the 
neighbouring  Hwang-ho  valley  a  veritable  granary.  Kwei-hwa-cheng  is  well  known 
as  a  centre  of  the  wool  trade  between  China,  Mongolia,  and  Northern  Tibet,  and  the 
traveller  gives  some  interesting  details  as  to  the  method  of  transiiort,  and  so  forth. 

From  this  place  he  travelled  to  Bautu,  on  the  Hwang-ho,  making  a  circuit  through 
the  mountain  range  to  the  north,  the  In-shan  of  the  maps,  though  the  only  name 
current  in  the  country  is  Da-tsing-shan,  as  it  is  correctly  given  by  Rockldll.  It 
consists  mainly  of  steeply  inclined  Arcbean  formations,  and  foims  a  vciy  rugged 
wall-like  escarpment  with  an  undulating  steppe  beyond.  In  this  region  the  Chinese  I 

are  pressing  back  (or  assimilating)  the  Mongols,  but  their  agricultural  operations  I 
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are  limited  by  want  of  rain,  which  falls  regularly  only  in  the  hills.  From  Bantu 
(which  has  nearly  the  same  importance  as  Kwei-hwa-cheng)  the  traveller  crossed 
the  Ilwang-ho  valley,  the  southern  part  of  which  is  a  useless  steppe,  and  ascended 
to  the  moderately  elevated  Ordos  country.  Here  too  the  Mongols  are  being 
rapidly  displ.aced  by  Chinese,  who  now  form  more  than  half  the  jiopulation.  The 
first  i^art  of  the  Ordos  country  consisterl  of  horizontal  strata  rich  in  silicates,  srmd 
being  hardly  anywhere  seen.  The  grassy  plain  was  covered  with  vast  herds  of 
sheep  and  camels  belonging  to  the  Mongols  under  the  Ordos  chief  Wang.  Further 
south  sand  became  more  and  more  plentiful,  forming  great  barchanes  and  blocking 
many  of  the  original  valleys.  At  length  hills  appeared  to  the  south,  and  the  towers 
and  battlements  of  the  Great  Wall  appeared.  It  is  here  com{X)scd  entirely  of  blocks 
of  loess,  which  here  makes  its  appearance.  'I'he  wall  is  threatened  by  the  advancing 
sands  from  the  north,  as  well  as  by  the  loess  itself,  and  the  city  of  Yu-lin  is  like¬ 
wise  half  buried  in  sand.  No  traveller  had  j  reviously  made  his  way  to  this  place 
in  foreign  dress,  and  Dr.  Tafel  was  subjected  to  much  annoyance.  South  of  this 
he  crossed  a  low  range  formed  by  a  gigantic  wall  of  lotss  over  1500  feet  thick;  and 
seeming  to  represent  the  Lu-kwa-ling  of  the  maj®.  Beyond  Anbien  he  left  the 
main  road  to  Ning-hia,  in  order  to  touch  the  northern  spurs  of  the  Liu-pan-shan. 
The  formations  here  showed  traces  of  much  dislocation  and  jiressure,  and  the 
structure  was  diflicult  to  make  out.  Dr.  'I’afel  endeavoured  to  follow  the  Ilwang- 
ho  from  Chung-wei  to  Lan-chau,  but  found  that  it  passed  through  a  wild  gorge, 
impass.ahle  by  foot-passengers,  having  here  to  break  through  the  extreme  easterly 
spurs  of  the  Nan-shan.  The  |X)pulation  was  exceedingly  scanty,  and  from  what  he 
saw.  Dr.  Tafel  is  inelined  to  put  the  whole  iwpulation  of  Kansu  at  far  less  than  has 
been  supposed — some  two  or  three  millions  only.  From  Lan-chau  he  made  his 
way  to  the  country  north  of  Kuku-nor,  but  his  caravan  was  attacked  by  Tibetans 
and  forced  to  beat  a  retreat.  He  hojred,  however,  after  renewing  his  cKpiipment,  to 
carry  out  his  intended  journey  through  north-easiern  Tibet. 

Ascent  of  Cherimai  Volcano- — The  Tijdschri/t  of  the  Royal  Netherlands 
Geogra[>hical  Se>ciety  for  March  last  gives  a  jirovisional  notice  of  an  ascent,  maile  on 
December  24  and  25,  1905,  of  the  gigantic  volcano  of  Cherimai,  in  Java.  Previous 
ascents  were  those  of  van  Blume  (1825),  Junghuhn  (1837),  and  van  Hoevell  (1844). 
This  last  a.scent  was  made  by  Heer  J.  A.  Dcknatel  and  five  other  mountaineers 
from  Linger  Jati,  east  by  north  of  the  summit.  Starting  at  7.30  a.m.,  the  exiiedition 
cllmbeil  on  horseback  till  9.  Beyond  the  top  of  Gedch,  their  luith  ran  without  a 
break  through  dense  prinimval  forest.  Then,  rising  into  the  zone  of  Euro|K;an  vege¬ 
tation,  they  exi)erienc«Hl  great  difficulty  in  breathing,  the  heart’s  beating  being  felt 
up  to  the  throat  on  making  a  ten  minutes’  climb.  At  3  p.m.  they  were  within  1000 
feet  of  the  pinnacle.  After  a  further  climb  of  three-quarters  of  an  hour,  four  of  them 
reached  the  rim  of  the  crater  at  5.45.  The  cavity,  with  its  continuous  rumble  and 
sulphurous  steam,  made  an  unsjieakable  impression.  All  around,  however,  was 
dense  fog.  Descending  to  their  hut  within  1000  feet  from  the  top,  where  they 
passed  a  cold  night  with  the  thermometer  at  47'’,  they  starteil  again  next  morning 
at  4,  and  reached  the  top  at  5.  At  5.30,  under  the  rising  sun  and  a  cloudless  sky, 
they  had  a  view  extending  from  far  beyond  Pekalong  to  Krawang,  with  the  sea  in 
front,  and  in  the  distance  the  jKjaks  of  all  the  volcanoes  of  mid  Java,  iitarting  at 
7.30,  four  of  them  made  the  circuit  of  the  crater  in  two  hours. 

The  Name  Halemahera  (Jilolo).— The  derivation  and  meaning  of  the  word 
“  Halemahera  ”  is  discussed  in  the  2'ijdschri/t  the  Royal  Netherlands  Geographical 
Society,  vol.  23,  No.  2.  In  an  earlier  number  of  the  same  journal,  the  word  was 
represented  as  Tidorese,  and  as  signifying  “Mother  of  the  land,”  relatively  to  which 
Tidore  was  island,  “  child  of  the  land.”  A  letter  from  P.  A,  Oudenians  in  the  above 
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journal  quotes  a  passage  from  F.  S.  A.  de  Clercq,  stating  that  the  name  means 
support  or  foundation  of  the  land,  and  should  projicrly  run  Halemahera.  Hale, 
however,  is  Tidorese,  corresponding  to  the  Tcruatau  “  Kaha,”  though  nobody  thinks 
of  saying  “  Kaha-ma-hera.”  In  Tidorese  pure  and  simple,  the  name  would  lie 
“  Halejorah,”  and  nobody  can  exjtlain  the  barbarous  combination  of  the  two 
languages.  Following  a  peculiarity  of  the  whole  of  the  Indian  archij^lago,  the 
natives  constantly  siwak  of  “  Halmahera  ” — “  great  land  ” ;  Vmt  the  i)eople  of  Ternate 
apply  the  half  Ternatan  and  half  Tidorese  “  Halemahera,”  and  the  people  of  Tidore 
the  word  “Halejorah,”  to  the  largest  of  the  Moluccas  projier,  Herr  Oudemans 
further  cites  an  authoritative  passage,  showing  that,  according  to  Oviedo,  the  name 
Halmaheira  properly  applies  only  to  a  province.  The  island  of  Jilolo  was  by  tlio 
inland  peoide  called  “  Aliora.”  There  is  a  reply  to  this  letter  by  J.  A.  F.  Schut 
in  the  same  journal. 

ATBICA. 

Th0  Ascent  of  the  Snwenzori  Peaks. — Full  details  as  to  the  recent  ascei  t 
of  the  Buwenzori  {x^aks  by  the  Duke  of  the  Abruzzi  and  his  companions  are  not  yet 
forthcoming,  but  a  letter  from  one  of  the  latter.  Signor  V.  Sella,  communicated  to 
the  Timet  by  Mr.  Dougins  Freshfield,  makes  some  addition  to  the  vague  information 
previously  available.  Signor  Sella  says  that  the  duke,  arcomiianicd  by  two 
Courmayeur  guides,  climbed  all  the  five  highest  {leaks  of  the  range,  and  took 
from  them  observations  with  a  mercurial  baiometer  as  well  as  a  number  of  conqiass 
bearings.  Captain  Cagni  carefully  measurcti  a  base  line  mar  Eujongolo,  in  older 
to  ascertain  the  exact  distance  of  the  summit  of  Kiyanja  from  the  rock  shelter 
Kichuchu,  so  that  the  resulting  map  of  the  snowy  portion  of  the  chain  will  have  a 
firm  basis.  Signor  Sella  also  made  several  ascents  and  eittained  a  numbe‘r  of  ]ihot<  • 
graphs  and  p.anoramas,  including  views  in  the  forests  and  valleys  of  the  Klubukn 
and  Bujergo.  Tlie  latter  is  said  by  him  to  lie  the  largest  tributary  of  the  Mubuku,  so 
that,  as  Mr.  Freshfield  points  out,  it  seems  to  be  of  more  im] ortance  than  has  been 
Buspecte-d.  As  regards  the  height  of  the  highest  ]^aks,  all  the  information  given  is 
that  they  are  several  hundred  feet  higher  than  Kiyanja  and  to  the  north-west  of  it. 
It  will  be  rcmembereil  that  the  height  obtained  for  Kiyanja  by  the  British  Museum 
party  (Journal,  July,  1906,  p.  50)  was  16,379  feet,  but  this  was  by  aneroid  and  boiling- 
point  thermometer  only,  and  may  be  in  excess  of  the  truth.  lu  any  case  there  is  no 
reason  to  suppose  that  the  height  of  the  culminating  jxiint  will  greatly  differ  from 
that  given  by  Lieut.  Behrens,  in  the  July  number,  to  the  higher  of  the  two  jicaks 
identified  by  bim  with  Stuhlmann’s  Kanyaiiguugwe.  A  sketch-map  sent  by 
Signor  Sella  to  Mr.  Freshfield  places  the  various  summits  in  positions  closely 
approximating  to  those  of  Lieut.  Behrens,  the  highest  summit  of  the  Italian 
traveller  corresjionding  to  Kanyangungwe  of  Lieut.  Behrens.  The  jxisition  of 
Kiyanja,  however,  according  to  Sella,  corresjxmds  to  that  of  the  jieak  estimateil  by 
Behrens  to  have  a  height  of  15,692  feet,  and  identified  by  him  with  the  Ngomwimbi 
of  Stuhlmann.  If  this  was  really  Kiyanja  (of  which  Lieut.  Behrens  obtaimd, 
otherwise,  no  observations),  it  would  help  to  explain  the  fact  that  Mr.  Wollaston 
placed  the  higher  jieaks  seen  by  him  at  some  miles  from  Kiyanja,  though  in  this 
case  the  direction  given  by  him  (due  north)  would  not  be  quite  intelligible. 

Hew  Eonte  to  Lake  Chad. — Considerable  activity  is  being  displayed  in  the 
attempt  to  open  up  a  new  route  to  Lake  Chad  through  the  French  Congo  colonies, 
by  way  of  the  upper  Sangha  and  Logone  rivers.  In  the  July  number  of  La 
Geographie  particulars  are  given  of  an  expedition  w'hich  was  carried  out  in  the  latter 
half  of  1905  by  Lieut.  Lancrenon,  of  the  French  Colonial  Artillery,  while  on  his  way 
to  take  up  a  post  in  the  Chad  territory.  Acting  under  special  instructions  from  M. 
Gentil,  the  Commissary-General  of  the  French  Congo,  Lieut.  Lancrenon  organized  a 
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caravaa  at  Carnot,  on  the  Manibere  branch  of  the  Sangha,  with  the  object  of  explor¬ 
ing  the  little-known  country  between  that  station  and  Lai,  on  the  Logone.  No 
similar  expedition  had  been  undertaken  since  Captain  LoeBer’s  journey  in  1901  (see 
Journal,  vol.  20,  p.  540).  Though  he  covered  a  great  deal  of  new  ground,  Captain 
Loefler  was  unable  to  establish  the  desired  connection  between  Carnot  and  Lai,  his 
route  on  the  northward  journey  trending  eastwards  to  the  Shari,  while  on  the  return 
journey,  after  traversing  the  Tuburi  marsh,  he  reached  Carnot  by  a  route  which  ran 
for  the  most  part  a  conshierablc  di.stance  west  of  the  Logone.  The  very  heavy 
mortality  among  the  porters  who  engagetl  in  this  earlier  exiiedition  made  it  extremely 
dillicult  for  Lieut.  Lancrenon  to  secure  natives  to  act  as  carriers.  A  start  was 
finally  made  from  Carnot  early  in  July,  1905.  The  exjiedition  first  made  its  way  to 
Kunde,  and  then  turned  to  the  north-east  in  the  direction  of  the  Logone.  The 
region  traversed  presented  features  of  great  orographical  and  hx  drographical  interest. 
Several  rivers,  confined  within  narrow  and  precipitous  valleys,  descend  from  the 
Adamawa  highlands  tow.irds  the  Logone  and  the  Shari ;  and  of  one  stream,  the  N’gu, 
tlie  course  was  found  to  be  broken  by  a  cataract  between  300  and  400  feet  in  height. 
The  Logone  was  struck  not  far  from  a  mountain  mass  named  Bunihabal,  which 
dominates  a  wide  expanse  of  country.  Some  of  the  tribes  encountered  had  not  even 
heaid  of  a  white  man,  ami  the  early  stages  of  the  expedition  were  peaceful  in 
character,  but  in  the  Laka  country  the  attitude  of  the  natives  became  decidedly 
hostile.  Lai  was  reached  on  September  4,  after  a  journey  from  Kunde  of  nearly 
400  miles  through  unknown  country.  Circumstances  made  it  neceasary  for  Lieut. 
Lancrenon  to  accompany  the  ex{)editioQ  on  its  return  journey.  On  this  occasion  the 
country  Itetween  Bumbabal  and  Carnot  was  traversed  by  a  new  route  which  did  not 
touch  at  Kunde ;  and  when  Lieut.  Lancrenon  again  turned  north  to  reach  his  post  in 
the  Chad  territory,  he  sought  out  a  third  route  between  Carnot  and  Bumbabal, 
following  in  jart  the  course  pursued  by  Captain  Loefler.  What  pninises  to  be  a 
still  more  im]K)rtant  exi)editiou  has  been  desjatched  to  the  French  Congo  by  the 
Paris  Geographical  Society,  under  the  leadership  of  Commandant  Lenfant,  with  the 
object  of  developing  communications  between  the  Sangha  and  the  Logone  basins. 
Etforts  will  also  be  made  to  secure  reliable  data  about  the  economic  resources  of  the 
country,  ami  to  extend  French  authority  among  the  tribes.  The  upjar  Sangha 
Concession  Company  has  contributed  largely  to  the  funds,  which,  according  to  the 
V'‘liiche  Coloniale,  amount  to  £7400.  Including  the  leader,  the  F.urojiean  staff  of 
the  exiredition  will  number  no  fewer  than  nine  members.  As  might  be  expected, 
Commandant  Lenfant,  who  left  France  for  Brazzaville  on  August  25,  will  devote 
Biiecial  attention  to  the  navigability  of  the  waterways  he  is  to  explore.  On  the  way 
to  Carnot  some  time  is  to  be  sjrent  in  exploring  the  forest  region  around  Nola,  where 
the  Mainbere  and  the  Kad^i  flow  together  to  form  the  Sangha.  Beyond  Carnot  the 
jilans  of  the  expedition  will  largely  be  determined  by  circumstiinces.  Somewhat 
different  in  character  is  another  exjredition,  which  has  l)een  organized  by  the  Paris 
Geographical  Society  with  the  assistance  of  the  Pa.steur  Institute,  for  the  study 
mainly  tf  the  distribution  and  characteristics  of  the  sleeping  sickness  in  the  French 
Congo,  jrarticularly  in  the  upjjcr  Ubangi  region.  A  sum  of  £8000  has  been  sub¬ 
scribed  for  the  purposes  of  the  mission,  at  the  head  of  which  will  Vie  Surgeon-Major 
Martin,  who  has  had  ex{>crience  of  tropical  diseases  both  in  Indo-China  and  in  West 
Africa.  The  mission  is  due  to  start  from  France  this  month  (October),  and  will,  it 
is  ex]iected,  be  absent  about  a  year  and  a  half. 

8ao  Thome  Island. — A  paiier  by  M.  Aug.  Chevalier,  in  La  Geographie 
(vol.  13,  No.  4),  gives  a  fresh  and  graphic  picture  of  the  Island  of  Sao  Thome,  in  its 
physical,  historical,  and  more  esjiecially  economic  aspects,  as  a  result  of  a  sojourn 
of  some  weeks  in  1905.  Its  population,  38,000,  is  distributed  between  the  city. 
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7  villages,  and  over  200  plantations.  There  are  2500  Europeans;  over  11,000 
negroes  converted  to  Catholicism ;  2000  Angolan  fisherfolk,  the  descendants  of 
200  slaves  stranded  on  the  coast  in  1540;  and  20,000  importe«i  labourers,  mostly 
from  Angola.  By  nature  a  wild  chaos  of  mountairs,  intersected  by  ravines  opposing 
the  most  stubborn  resistaiwe  to  cultivation,  the  island  has,  practically  since  1870, 
thanks  to  prodigious  and  ingenious  industry,  been  converted  into  a  vast  tropii.al 
garden  of  exuberant  fertility.  Its  superabundant  watercourees,  too,  are  now  being 
utilize*]  a.s  water-power  and  fur  irrigation.  Half  the  island  is  now  under  cultivation ; 
a  quarter  in  the  centre,  occupied  with  forest,  is  still  ca]>able  of  plantation  ;  whilst  the 
other  quarter — marsh,  dunes,  and  barren  almost  inaccessible  peaks-  -is  economically 
useless.  The  clima'e  is  mild  and  humid,  with  wet  and  dry  seasons,  but  thetemi»eia- 
ture  hardly  varies  all  the  year  round.  Tet  three  climatic  regions  are  distinguish¬ 
able  :  (1)  the  north  and  north-east,  comj)aratively  dry ;  (2)  the  south  and  south-west, 
much  more  humid ;  (3)  the  region  of  high  altitudes.  The  cultures,  again,  are 
divisible  into  altitudinal  zones :  that  of  the  oil  {lalm  exh  nds  from  sea-level  u)>  to 
800  feet ;  cacao  is  grown  chiefly  between  520  and  1300  feet ;  sugar-cane  at  low 
altitudes;  coffta  arabica  from  2300  to  4000  feet.  The  two  great  j)roducts  are 
cacao  and  coffee.  In  1905  the  cacao  production  of  SSo  Thon.e  and  Princijie  (23,187 
tons)  much  exceeded  that  of  Ecuador  (18,268  tons),  and  still  more  that  of  Trinidad 
(18,968  tons);  and  in  a  few  years  the  two  islands  should  double  their  jiitsent  pro¬ 
duction.  Other  cultures  are  quinquina,  introduced  in  1864  ;  bananas;  and  Eunqiean 
vegetables,  which  thrive  from  33(X)  to  45(X)  feet.  In  an  ascent  of  the  i>cak,  the 
height  of  which  M.  Chevalier  plae-es  at  6640  feet,  he  gathered  ten  species  of  plants 
nowhere  existing  save  on  the  flanks  of  the  mountain. 

AKEBICA. 

Tide-levels  and  Datom-planes  on  the  Pacific  Coast  of  Canada.— The 

Canadian  survey  of  tides  and  currents  has  lately  been  extended,  under  the  able 
direction  of  Dr.  W.  Bell  Dawson,  to  the  coasts  of  British  Columbia,  and  an  account 
of  the  work  so  far  accomplished  has  been  given  in  a  supplement  to  the  annual 
report  of  the  Department  of  Marine  and  Fisheries  (Ottawa,  1906).  An  im])ortant 
piece  of  work,  which  had  to  be  undertaken  in  an  early  stage  of  the  survey,  was  the 
determination  of  a  plane  of  reference  fur  the  height  of  the  tide  in  the  various  harbours, 
and  its  correlation  with  previously  employed  datum-planes.  I  he  value  of  reliable 
levels  is  obvious  from  the  ixrint  of  view  of  harbour  and  other  public  works,  as  well 
as  fur  marine  purposes,  while  from  a  geographical  stand;  oint  they  are  of  unusual 
interest  in  this  particular  region  on  account  of  the  rapid  alteration  in  the  relative 
height  of  land  and  sea  which  seems  to  be  taking  place  at  the  present  time.  Tlie 
fixing  of  a  satisfactory  basis  for  the  tide-levels  was  the  more  important  on  account 
of  the  uncertainty  prevailing  in  regard  to  the  datum-planes  of  ira])ortant  surveys, 
or  the  absence  of  means  of  correlation,  owing  to  loss  of  records.  The  obvious 
plane  of  reference  to  be  adopted  in  connection  with  tidal  observations  is  mr  an  se-v- 
level,  and  the  unusual  character  of  the  tides  on  the  Pacific  coast  renders  it  im¬ 
portant  to  adopt  the  best  method  of  obtaining  its  value.  The  leading  feature  in 
the  Pacific  tide  is  a  pronounced  diurnal  inequality  in  time  and  height,  according 
with  the  der  lination  of  the  moon,  but  subject  also  to  an  annual  variation  with  the 
change  in  the  declination  of  the  sun.  In  the  enclosed  waters  the  tide  curve  has 
quite  an  anomalous  ap])earance,  the  sea  often  standing  for  a  long  time  near  high- 
water  level,  with  a  sharp  and  short  drop  once  in  the  d.ay.  The  spring  and  neap 
tides  are  thus  reduced  to  a  secondary  feature.  Under  these  circumstances  there  is 
a  notable  difference  between  the  half-tide  level  and  the  true  value  of  mean  sea- 
level,  and  the  detennination  of  the  latter  ret^uires  the  hourly  ordinates  to  be  taken 
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throughout  the  year  by  a  registering  gauge.  By  carrying  out  this  work  it  is 
hoped  that  a  basis  has  been  secured  by  which  some  ai)proximation  to  the  rate  of  rise 

I  of  the  land  now  in  ]>rogress  can  be  attained.  Much  pains  has  also  been  taken  to 
correlate  the  various  datum-planes  which  have  been  employetl  at  Victoria  and 
Es<|uiinault,  one  most  fortunate  result  being  the  establishment  of  the  lost  Public 
Works  datum  (and  others  depending  on  it),  with  the  help  of  a  record  of  which 
the  present  engineering  staff  were  unaware. 

POLAR  BEOIONS. 

The  Polar  Conference  at  Brussels. — Repiesentatives  of  some  of  the  prin- 
ci|al  countries  and  bodies  interested  in  polar  research  met  at  Brussels  early  in 
September,  under  the  presidency  of  M.  Beernaert,  Minister  of  State,  to  discuss  the 
prii|iO!-al  for  an  “International  Commission  for  the  Study  of  the  Polar  Regions,” 

I  put  forward  last  year  by  Belgian  representatives  at  the  Economic  Congriss  at  Mons. 

I  After  considerable  discussion,  a  scheme  put  forward  by  Dr.  Charcot  was  adopted 

I  on  September  10,  with  st)me  modifications,  by  a  committee  mainly  comjosed  of 
I  explorers,  and  on  the  following  day  was  accepted  by  the  Congress  in  pilenary 
session.  The  commission  will  be  constituted  by  the  inclusion  of  two  efl’ective  and 
two  extra  members  of  each  country  that  has  taken  jxirt  in  polar  exploration,  with 
arrangements  for  the  addition  of  representatives  of  countries  that  may  at  any  time 

I  be  organizing  new  cxjieditions.  Corresponding  memlwrs  may  also  be  nominated 
from  the  ranks  of  explorers  or  others  who  have  carried  out  scientific  research  in 
regard  to  the  Polar  regions.  The  members  are  to  hold  office  for  six  years,  half  of 
I  the  number  retiring  at  the  end  of  three  years,  but  being  eligible  for  re-election. 

'  They  are  to  elect  a  president,  a  vice-pucsident,  and  two  secretaries.  This  scheme 

is  the  result  of  a  compromise  between  the  views  of  those  who  desire<l  the  com¬ 
mission  to  be  composed  entirely  of  polar  explorers,  and  those  who  wished  to  give 
it  a  more  comprehensive  character,  both  as  regards  its  compiosition  and  methmls  of 
action.  It  was  understood,  however,  that  its  scope  might  be  widened  in  future. 
At  present,  at  least,  it  will  not  organize  exjieditions  on  its  own  account,  its  main 
I  objects  being  defined  as  the  establishment  of  closer  relations  betw  een  polar  explorers, 

I  and  the  co-ordination  of  methods  of  observation.  Especial  stress  was  laid  on  the 

I  second  of  these  objects,  and  it  was  urged  that  all  oceanographical  work  should 

conform  to  the  methods  adopted  by  the  International  As.sociation  fir  the  Study  of 
the  Sea. 

i  The  Wellman  Airship  Expedition.— News  received  at  Ilammerfest  from 
i  Mr.  Wellman  at  the  end  of  August  was  to  the  effect  that,  owing  to  faults  iu  the 
1  mechanical  erjuipment  of  his  airship,  the  voyage  northward  had  been  postjioned 
[  until  next  year,  a  lossibility  which  he  had  kojit  in  view  from  the  first.  Theprepara- 

I  tions  in  Spitsbergen  had  progressed  satisfactorily,  but  the  car  would  be  entirely 

rebuilt  in  Paris  during  the  coming  winter. 

I  The  Voyage  of  the  ‘‘  Ojba.”— Captain  Amundsen  has  telegraphed  to  King 
Haakon  announcing  the  safe  arrival  of  the  Gjoii  at  Cajie  Nome  in  Alaska,  the  north¬ 
west  jassage  having  thus  been  completely  atconiplished  by  him.  King  Haakon 
lias  signified  his  assent  to  the  naming  of  the  coast  charted  by  the  exjiedition  after 
himself  and  Queen  Maud. 

Mr.  Mikkelsen’s  Expedition.— We  have  received  news  from  Mr.  Mikkelsen 
bringing  the  account  of  his  doings  down  to  August  18.  He  ajipears  to  have  en¬ 
countered  unusual  difficulties  at  the  outset  of  his  undertaking,  and  was  apprehensive 
of  being  unable  to  keep  to  his  programme  as  n  gards  this  year’s  winter  quarters. 
On  the  way  to  Beiing  strait  he  had  touched,  among  other  places,  at  St.  Lawrence 
island,  where  half  the  requited  nun. her  of  di  gt — fine,  big  ai  in.als— weie  ehlained. 
A  gale,  accomjanied  by  fog,  made  it  in  possible,  hewever,  to  reach  the  Siledan 
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coast,  and  a  course  was  shaped  for  Port  Clarence,  but  adverse  wind  and  current  kept  I 

the  ship  drifting  to  and  fro  for  three  days  amid  considerable  danger.  The  jiort  was  I 

reached  at  last,  but  the  leader’s  plans  were  thrown  out  of  gear  by  the  serious  iiliiess  I 

of  Mr.  Detlevsen,  necessitating  his  being  sent  back,  and  by  the  desertion  of  two  of  | 

his  men.  A  start  was  again  made  on  July  22,  but  the  season  proved  quite  an  I 

abnormal  one — wind  and  current  coming  itersistently  from  the  north,  and  making  I 

it  impossible  to  make  any  good  progress,  owing  to  the  closeness  of  the  ice  to  the 
coast.  Down  to  August  18  none  of  the  whalers  frozen  in  last  year  had  made  their 
appearance,  and  Mr.  Mikkelsen's  was  only  the  second  vessel,  and  the  first  sailing 
vessel,  that  had  made  its  way  as  far  as  Point  Ihirrow,  gales  and  fog  continually 
hindering  an  advance.  At  the  time  of  writing  there  were  indications  of  a  southerly 
wind,  and  Mr.  Mikkelsen  hopeil  that  this  would  make  it  possible  to  proceed  ea.st- 
ward  past  the  ix>iut.  He  intended  to  push  as  far  as  possible  during  the  month  of 
navigation  remaining,  and  to  do  as  good  work  as  possible  wherever  it  might  lie 
necessary  to  go  into  winter  quarters.  Next  summer  he  hopes  to  carry  out  the 
original  plan,  spending  two  more  years  in  the  Arctic,  should  the  additional  funds 
(some  £220)  thus  made  necessary  be  forthcoming.  A  further  communication  may 
be  expected  from  the  explorer  after  the  winter  quarters  have  been  reached. 

Ice  and  its  Movements  in  Baffin  Bay. — A  very  thorough  study  of  the  move¬ 
ments  of  the  ice  in  the  region  of  Baffin  bay,  as  a  result  of  currents  and  weather 
inQuences,  forma  part  7  of  the  Veroffentlichungen  of  the  ‘Institut  fiir  Meereskunde  ’ 
and  the  Geographical  Institute  of  Berlin  University.  Its  author  is  Dr.  Ludwig 
Mecking,  who,  after  a  general  discussion  of  the  relative  influence  of  currents  and 
wind  on  drift-ice,  deals  in  full  detail  with  the  effects  of  both  agencies  in  the  area  in 
question.  From  theoretic  considerations,  supported  also  by  actual  instances,  he 
concludes  that  while  pack-ice  is  influenced  in  its  movements  by  any  wind  that  is 
blowing  at  the  time,  and  while  icebergs  are  of  course  moved  by  the  wind  when 
currents  are  practically  absent,  the  wind  has  but  a  minor  effect  in  the  case  of  bergs 
where  deflnite  currents  exist.  In  tracing  in  detail  the  effects  of  currents  in  the 
Baffin  bay  area,  the  writer  has  naturally  to  examine  minutely  the  whole  reyiine  of 
the  circulation,  and  this  section  is  perhaps  the  most  important  part  of  the  memoir,  as 
some  of  the  conclusions  arrived  at  difler  from  those  of  previous  writers  like  Pettersson. 

In  particular,  he  holds  that  the  so-called  “  North  water,”  south  of  the  entrance  to 
Smith  sound,  which  is  remarkable  from  its  comparative  freedom  from  ice,  even  in 
winter,  is  really  Atlantic  water,  which  enters  Davis  strait  as  an  under-current,  and 
comes  to  the  suiface  in  the  far  north.  Others  have  considered  it  to  bj  derived  from 
the  relatively  warm,  northward-flowing.  West  Greenland  current;  but  besides 
adducing  evidence  to  show  th  it  the  Davis  under-current  is  maintained  for  a  long 
distance  through  Baffin  bay.  Dr.  Kecking  contends  that,  as  there  seems  little  doubt 
that  a  movement  of  cold  water  takes  place  southward  in  the  vicinity  of  Cape  York, 
it  would  be  impossible  for  the  warmer  water  of  the  West  Greenland  current  to 
make  its  way  across  this  to  the  position  of  the  North  water.  Another  important 
point  is  that  of  the  existence  and  source  of  the  “  middle-ice  current,”  running  south¬ 
wards  from  Melville  bay,  which  Dr.  Ueckiug  considers  to  receive  an  impulse  from 
three,  more  primary,  currents  (including  the  Davis  under-current),  besides  that 
which  results  from  the  melting  of  ice  in  the  bay.  In  summarizing  the  general 
system  of  circulation,  he  shows  that  all  the  various  components  combine  to  feed 
the  great  Labrador  current,  which  maintains  its  unity  until  outside  the  limits  of  the 
area  dealt  with.  The  question  of  the  effects  of  weather  conditions  is  more  com¬ 
plicated,  and  must  be  referreil  to  briefly  only.  Besides  causing  minor  variations  in 
the  conditions  of  ice-drift,  weather  plays  an  important  part  in  determining  the 
amount  of  ice  present  from  year  to  year  in  the  sea  off  Newfoundland.  Dr.  Kecking 
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]K)iittK  out  tliat  it  is  necessary  to  deal  separately  with  the  sea-ice  and  glacier-ice.  He 
finds  that  the  amount  of  the  form"r  varies  directly  with  the  steepness  of  the  pressure- 
gradient,  during  the  months  November  to  January,  between  South  Greenland  and 
the  mouth  of  the  St.  Lawrence.  T'he  amount  of  glacier-ice  dejiends  on  more 
complex  causes,  the  weather  of  the  preceding  summer  exercising,  however,  a  pre¬ 
dominant  influence.  In  conclusion,  the  writer  points  out  the  need  of  research  to 
elucidate  (1)  the  question  of  pericslic  variations  in  the  amount  of  ice;  (2)  the 
relation  between  years  of  abundant  ice  in  the  Iceland  and  Newfoundland  waters 
resjiectively. 


MATHEMATICAL  OEOOBAPHT. 

Determination  of  Areas- — The  methods  by  which  the  superficial  are.is  of  con¬ 
tinents,  countries,  islands,  and  seas  were  obtnineel  by  geographers  in  early  times,  and 
the  history  of  their  subsequent  development,  form  a  sulqect  that  must  always  be  of 
interest  and  im{)ortance,  and  it  is  striking  that  comparatively  little  has  been  written 
on  the  subject.  True,  brief  accounts  are  to  be  found  in  the  writings  of  Humboldt, 
Vivien  de  St.  Martin,  Gelcich,  and  others,  but  these  are  far  from  complete,  or  deal 
with  the  subject  from  special  points  of  view.  This  want  has  now  to  a  great  extent 
been  supplied  by  two  imi)ortant  pai«rs  by  Dr.  W.  Schmiedeberg,  of  Leer,  which 
have  apj)eared  in  Nos.  3  and  4  of  the  Zeitschrifl  der  (ieseJhrhnft  fur  Erdkunde  zu 
Berlin  for  the  present  year,  under  the  title  “  Zur  Geschichte  der  Geographischen 
Flachenmessung  bis  zur  Erfindung  des  Planimeters.”  The  subject  is  dealt  with 
under  the  three  following  sections:  (i.)  From  the  time  of  the  ancients  to  the  middle 
of  the  seventeenth  century  ;  (ii.)  From  the  middle  of  the  seventeenth  to  the  middle 
of  the  eighteenth  century ;  (iii.)  From  the  middle  of  the  eighteenth  to  the  middle  of 
the  nineteenth  century.  Although  the  first  section  contains  useful  information 
as  to  the  earliest  approximate  methods  of  obtaining  superficial  areas,  it  is  with  the 
last  two  that  Dr.  Schmiedeberg  princii)ally  deals,  and  concerning  which  he  has 
evidently  made  a  sjiecial  study.  In  the  forty-two  jtages  which  he  devotes  to  these 
latter  he  gives  a  most  useful  account  of  the  various  methods  by  which  estimations 
and  measurements  of  areas  were  made,  with  some  of  the  results  obtained,  making 
reference  to  many  authorities  from  whom  he  quotes.  The  third  section  is  exception¬ 
ally  complete  considering  the  comparatively  few  pages  at  the  author’s  disix^sal,  and 
commences  with  the  date  of  the  publication  of  Biisching’s  *  Neue  Erdbeschreibung,’ 
in  1754,  traces  the  history  of  the  subject  down  to  the  year  1850,  giving  also  a  short 
account  of  the  invention  of  the  planimeter,  and  finishing  with  a  theoretical  dis¬ 
cussion  of  the  more  exact  methods  and  computations  for  obtaining  measurements 
of  large  areas  and  zones,  taking  compression  and  the  figure  of  the  Earth  into  con¬ 
sideration.  The  history  and  development  of  the  various  methotls  and  devices  for 
obtaining  superficial  areas  corresponds  jiretty  much  with  the  history  of  geographical 
discovery,  and  in  the  earliest  times  the  results  were  natui-ally  extremely  rough  and 
a|)proximatc,  not  only  on  account  of  the  methotls  themselves  being  at  fault,  but 
owing  to  the  erroneous  conceptions  of  the  land  forms  and  dimensions  of  the  Earth. 
As  geographical  knowledge  increased,  the  demand  arose  for  more  exact  measure¬ 
ments,  and  with  these  demands  the  methods  of  obtaining  them  were  forthcoming. 

OSHEBAL. 

Vacation  Course  at  the  Oxford  School  of  Oeography.— The  third 
biennial  Vacation  Course  in  Geography  was  held  this  year  from  Tuesday,  August  7, 
to  Friday,  August  24.  There  were  sixty-five  students,  more  than  double  the 
number  of  IIKM.  Eleven  students  came  with  grants  from  the  West  Riding  County 
Council,  and  one  with  a  grant  from  the  Glamo'gan  County  Council.  Each  morning 
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lectures  were  given  at  nine  and  at  ten  in  the  lecture-room  of  the  University  Museum, 
which  was  kindly  lent  by  the  Museum  Delegates.  This  jiermitted  the  preparation 
of  the  lecture-room  and  map-room  at  the  School  of  Geography  for  the  practical 
work  wltich  occupied  the  rest  of  the  morning.  To  avoid  overcrowding,  the  students 
were  divided  into  three  sections,  two  of  which  took  practical  work  indoors,  while 
the  third  carried  out  exercises  in  map-making  in  the  field.  The  work  at  the  School 
of  Geography  was  carried  out  by  the  Reader  in  Geography  and  Mr.  J.  F.  Unstead, 
of  Goldsmiths’  College,  with  the  assistance  of  Misses  N.  E.  MacMunn  and  L. 
Jowitt,  Prof.  G.  W.  Hoke,  of  Miami  University,  Ohio,  and  Messrs,  E.  F.  Elton 
and  H.  0.  Beckit.  The  field  mapping  was  under  the  direction  of  Messrs.  R. 
Sivewright  and  B.  V.  Darbishire.  The  course  was  opened  by  Mr.  H.  J,  Mackinder, 
who  discussed  the  matter  and  method  of  geography,  and  in  illustration  analyzed 
the  geographical  conditions,  physical  and  political,  of  the  eastern  end  of  the 
Wealdan  area.  The  other  lectures  were  as  follows :  four  lectures  on  the  Growth 
of  Geographical  Ideas,  by  Mr.  C.  R.  Beazley;  four  on  Greece  and  Asia  Minor,  by 
Mr.  J.  L.  Myres ;  two  on  Palestine,  by  Mr.  J.  F.  Unstead.  Eleven  lectures  were 
devoted  to  different  aspects  of  the  geography  of  the  British  Isles:  three  by  the 
Rev.  E.  C.  Spicer  on  its  physical  features;  three  on  the  climate,  vegetation  and 
economic  natural  regions,  by  Mr.  llerbertson ;  two  by  Mr.  A.  M.  Bell  on  the 
character  and  origin  of  the  British  flora;  two  on  Medieval  Historical  Geography, 
by  Mr.  P.  M.  Roxby;  and  one  by  Miss  MacMunn  on  the  Historical  Geography  of 
a  County,  illustrated  by  Essex  and  Cumberland.  Five  lectures  dealt  with  World 
Geography:  four  by  Mr.  llerbertson,  and  one,  on  the  distribution  of  wheat,  by 
Mr.  Unstead.  One  of  the  most  interesting  features  of  the  course  was  due  to  the 
presence  of  three  distinguished  American  i)rofes8or3,  who  were  good  enough  to 
lecture  on  different  a8[)ccls  of  the  geography  of  the  United  States.  Prof.  Emory  R. 
Johnson,  of  the  University  of  Pennsylvania,  gave  two  lectures  on  the  Geography 
of  American  Transix>rtation.  In  his  last  lecture  he  discussed  the  probable  effects 
on  trade  routes  of  the  opening  of  the  Panama  canal.  Prof.  Sjxmcer  Trotter,  of 
Swarthmore  College,  Philadelphia,  lectured  twice  on  the  Biological  Regions  of  North 
America.  Prof.  G.  W.  Hoke,  Miami  University,  Ohio,  gave  three  lectures  on  the 
Social  Geography  of  the  Southern  Appalachians  and  their  Border.  On  three 
evenings  there  were  animated  discussions  on  (a)  methods  of  teaching  geography 
in  secondary  schools  (introiluced  by  Miss  Cooper,  Tutor  to  Women  Students 
of  Education  at  Oxford) ;  (b)  appliances  (introduced  by  Mr.  M.  W.  Keatinge, 
Reader  in  Education) ;  and  (c)  on  syllabuses.  Several  excursions  were  arranged  to 
places  of  geographical  interest.  Mr.  Spicer  conducted  the  students  to  Shotovor; 
to  the  Chiltern  escarpment;  and  to  Sinodun  hills.  Mr.  Herbertson  was  leader 
in  exjieditions  to  the  Evenlo<le  valley  and  to  the  Cotswold  escarpment.  Mr. 
Myres  showed  the  students  Oxford  itself,  and  the  more  imiwrtant  exhibits  in  the 
Ashmolean  and  Pitt  Rivers  Museum. 


OBITUARY. 

The  Rev.  George  Grenfell. 

We  regret  to  record  the  death,  which  occurred  on  July  1  at  Bassoko,  West  Africa, 
as  the  result  of  blackwater  fever,  of  the  Rev.  G.  Grenfell,  the  well-known  pioneer 
missionary  on  the  Congo,  to  whom,  perha^is,  more  than  to  any  one  man  besides,  we 
owed  our  knowledge  of  the  ramifications  of  the  great  interior  fluvial  system  in 
the  years  following  its  first  revelation  to  the  world  by  Stanley. 


OBITUARY. 


407 


Mr.  Grenfell  was  born  at  Mount  bay  near  Penzance  in  1840,  and  educated  at 
King  Edward’s  School,  Birmingham.  Intended  for  a  business  career,  he  soon 
decided  to  give  up  his  prosj)ect8  in  this  direction  and  devote  himself  to  missionary 
work,  being  sent  out  to  the  Kamerun  in  1878,  under  the  auspices  of  the  Baptist 
Missionary  Society.  This  region  was  then  more  of  a  terra  incognita  than  any 
other  part  of  the  African  coasts,  and  during  his  four  years’  residence  in  it,  he  was 
alile  to  collect  much  information  on  the  country  and  its  people  whicdi  was  new  to 
those  at  home,  and  which  he  made  generally  available  in  a  pap^r  published  in  the 
R.G.S.  Proceedings  in  October,  1882.  Four  years  before  this  he  had  been  trans¬ 
ferred  to  the  Congo,  then  attracting  universal  attention  from  the  efforts  of  the 
International  Association  to  open  up  the  unknown  interior.  He  soon  proved  him¬ 
self  fully  capable  of  making  the  most  of  the  opportunities  for  pioneer  work  thus 
liresented.  In  August,  1882,  he,  in  company  with  his  colleague,  Mr.  Bentley, 
founded  the  station  at  Manyanga  on  the  lower  river,  and  soon  pushed  on  towards  the 
interior,  where  his  society,  with  commendable  foresight  and  enterprise,  had  decided 
to  jilace  a  steamer  on  the  vast  navigable  system  of  the  upjxjr  Congo.  The  work  of 
transporting  this  steamer,  the  well-known  Peace,  through  the  region  of  the  cataracts, 
w;is  successfully  accomplished  by  July,  1884,  when,  in  company  with  his  colleague, 
Mr.  J.  T.  Comber  (who  had  also  shared  his  labours  at  the  Kamerun),  Grenfell 
started  on  a  preliminary  trip  uj)  the  great  river.  During  a  five  weeks’  voyage,  the 
tirst  great  tributary  aliove  the  falls  (now  known  to  be  identical  with  the  Kasai)  was 
ascended  to  a  ])oint  above  the  junction  of  the  Kwango.  Soon  afterwards  a  more 
extended  voyage  was  made,  the  most  imiwrtant  result  of  which  was  the  discovery 
(accidental  in  the  6rst  instance)  of  the  great  northern  tributary,  the  Ubangi.  This 
was  ascended  during  the  return  voyage  as  far  as  4°  30'  N.,  the  great  probability  of 
tlie  identity  of  this  river  with  the  Welle  of  Schweinfurth  being  thus  demonstrated. 
Tiie  imiiortant  southern  tributary,  the  Lomami,  had  also  been  ascended  for  a  con¬ 
siderable  distance,  as  far  as  1°  50'  S.,  and  the  mouths  of  other  tributaries  examined. 

These  geographical  labours  were  not  allowed  to  interfere  with  Grenfell’s  jirimary 
work  as  a  missionary,  to  which  he  devoted  himself  with  unflagging  zeal  to  the  last. 
But  he  rcalize<l  the  imjwrtance,  for  his  own  work  no  less  than  that  of  other  Euro- 
jieans  on  the  great  river,  of  obtaining  as  clear  a  knowleilge  as  {wssible  of  his  field 
of  operations.  He  therefore  continued  to  take  every  jiossible  opiwrtunity  of  adding 
to  our  knowledge  of  the  great  river  system,  and  during  further  voyages  in  the 
Peace  and  the  companion  vessel,  the  Goodwill,  he  was  able  to  throw  additional 
light  on  the  courses  of  other  imiwrtant  tributaries,  esiMjcially  the  Kasai,  which  he 
ascended  as  far  as  its  junction  with  the  Lulua.  The  preliminary  results  of  these 
surveys  wore  given  to  our  Society  in  188G.  In  1887  he  ascended  the  Kwango  to 
the  Kikunji  falls  and  m.ade  a  large  scale  survey.  His  survey  of  the  ixjrplexing 
course  of  the  main  river,  with  its  infinity  of  interiacing  channels,  was  continued  as 
opiwrtunity  offered,  the  result  being  a  large-scale  chart  based  on  something  like 
200,001  cross-bearings,  1500  sextant  and  theodolite  observations  for  latitude,  and 
1200  for  time  and  longitude.  A  reduction  in  ten  sections  was  eventually  published 
in  the  Journal  in  November,  1902. 

Mr.  Grenfell  had  from  his  boyhood  taken  a  keen  interest  in  geography,  and  this 
natural  bent  no  doubt  had  a  good  deal  to  do  with  the  precise  direction  taken  by  his 
life-work.  He  joined  the  Society  in  1882,  and  watched  with  appreciation  its  efforts 
to  improve  the  status  of  the  subject  in  the  schools  of  this  country.  In  1887  he  was 
the  recipient  of  the  Patron’s  Medal,  given  in  recognition  of  his  important  services 
to  geography  during  his  long  residence  in  West  Africa. 
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CORRESPONDENCE. 

The  Phcenician  Feriplus  of  Africa. 

As  Mr.  E.  J.  Webb  groups  mo  with  those  who  ai)peal  to  the  “  Phoeuician  legend  ” 
of  the  circumnavigation  of  Africa  iu  8up]X)rt  of  their  view  regarding  the  great 
antiquity  of  the  Rhodesian  monuments,  I  should  like  to  say  that  1  do  nut  rely  at  all 
on  the  statement  of  Herodotus,  which  I  none  the  less  hold  to  be  no  “  legend,”  but 
the  truthful  record  of  an  historical  event  In  this  I  am  supported  by  such  weighty 
names  as  H.  Wagner  (“  Phoenicische  Schiffer  umfuhren  .  .  .  den  gan/.en  Erdtbeil, 
begiinstigt  durch  die  Meeres-Stromungen  an  der  Kuste  von  Afrika,”  ‘  Lehrbuch,’ 
Hook  6,  p.  190),  E.  Reclus  (“  the  first  voyage  of  circumnavigation,  mentioned  by 
Herodotus”  (vol.  10,  p.  27  of  my  English  edition)).  Dr.  J.  S.  Keltie  (“there  is  no 
diflSculty  in  crediting  the  story  ”  (‘  Partition  of  Africa,'  p.  8)),  and  many  otiicrs, 
to  whom  Mr.  Webb  will  scarcely  venture  to  apply  his  caustic  remark  about 
“ignorance  of  elementary  astronomy.”  I,  no  doubt,  refer  to  the  subject  {Oeogra~ 
phical  Journal,  vol.  27,  p.  338),  but  that  is  only  to  refute  Mr.  Maciver’s  paradoxical 
statement  that  the  ancients  had  no  knowledge  of  the  Austral  regions.  The  story  is 
also  mentioned  in  my  'Gold  of  Ophir,’  p.  91,  but  only  in  a  casual  way,  and  no 
argument  is  built  ui>on  it. 

Mr.  Webb  asks,  if  Herodotus  is  to  be  believed  about  the  Phoenician  circumnaviga¬ 
tion,  “  why  does  no  one  believe  him  when  he  goes  on  to  speak  of  a  Carthaginian 
one?”  The  reply  is  that  this  is  just  what  Herodotus  does  not  do.  He  nowhere 
mentions  a  Carthaginian  “  Periplus,”  not  even  that  of  Hanno,  which  may  have  got  as 
far  as  the  Bay  of  Bissagos.  What  he  does  mention,  immediately  after  the  Phoenician 
story,  is  that  of  the  ill-starred  Satas{)es  (Book  4,  jtar.  43),  which  was  sent,  not  by  the 
Carthaginians,  but  by  Xerxes,  who  imiialed  or  crucified  {iLvtaKo\6inat)  the  unsuc¬ 
cessful  prince  on  his  return  to  court.  Why  Posidonius  is  introduced  1  fail  to  see. 
No  doubt  he  tried  to  discredit  Herodotus ;  but  so  he  did  Eratosthenes  too,  and,  in  his 
attempt  to  correct  that  great  mathematician’s  calculation  of  the  circumference  of  the 
Earth,  made  a  lamentable  blunder  which  retarded  the  progress  of  geographical 
studies  for  many  generations. 

A.  H.  Keank. 

Mr.  Webb  seems  somewhat  to  miss  the  point  of  those  who  regard  the  statement 
that  the  sun  was  on  the  right  hand  during  the  supposed  circumnavigation  as  tending 
to  confirm  its  truth.  Surely  the  natural  conclusion  to  be  drawn  from  it  is  not  so 
much  that  the  sun  was  north  at  noon,  as  that  it  was,  during  the  greater  i>art  of  the 
day,  on  the  right  of  the  general  course  sailed.  This  could  only  be  the  case  if  the 
navigators  reacheil  a  part  of  the  coast  with  a  decided  trend  to  the  west,  which,  of 
course,  would  not  be  ix>ssible  unless  they  at  least  approached  the  southern  extremity 
of  the  continent.  The  statement  would  also  seem  to  point  (for  all  that  Mr.  Webb 
s.ays  to  the  contrary)  to  a  position  well  within  the  southern  hemisphere,  for  nowhere 
north  of  the  equator  at  least  would  the  sun’s  general  position  (t.e.  for  any  consider¬ 
able  part  of  the  day  or  year)  to  the  right  of  an  east-to-west  course  be  so  marked  as 
to  call  for  s^recial  comment.  There  is  no  need  to  sup^rose  that  the  statement 
“startled  the  world.”  It  merely  proved  unacceptable  to  Herodotus,  who  was 
hardly  remarkable  for  acuteness  of  perception,  and  whose  whole  attitude  in  the 
matter  was  obviously  influenced  by  preconceived  ideas. 


Edward  Heawood. 
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Additiona  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Lihntrian,  R.Q.S. 

The  following  abbreTiationa  of  nonna  and  the  adjectivea  derived  from  them  are 
employe<l  to  indicate  the  aource  of  articlea  from  other  publicationa.  Geographical 
namea  are  in  each  case  written  in  full : — 


A.  =  Academy,  Aeademie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annalea,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 

Col.  =  Colonies. 

Com.  =  Commerce. 

C.  It.  =  Comptes  EUindna. 

£.  =  Krdkunde. 

6.  =  Geography,  G&gniphie,  Gcog^fia. 
6es.  =  Gesellschaft. 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

Jb.  =  Jabrbuch. 

k.  u.  k.  =  kaiserlich  and  koniglieh. 

M.  =  Mitteilungen. 


I  Mag.  =  Magazine. 

^  Mem.  (Me'iii.)  =  Memoirs,  Memoires. 
i  Met.  (mdt.)  =  Meteorological,  etc. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  (Riv.)  =  Review,  Revue,  Rivista. 
,  S.  =  Society,  Socie'te',  Selskab. 

I  Sc.  =  Science(s). 

Sitzb.  =  Sitzungabericht. 

,  T.  =  Transactions. 

I  Ts.  =  Tijdschrift,  Tidskrift. 

I  V.  =  Verein. 

I  Verb.  =  Verhandlungen. 

!  W.  =  Wissenschuft,  and  compounds, 
i  Z.  =  Zcitschrift. 

I  Zap.  =  Zapiski. 


I  On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
I  the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
||  half-inch.  The  size  of  the  Journal  is  10  x  6). 

;  A  selection  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  “  Joomal." 


EUROPE. 

Alps— Geology.  C. /W.  142  (1906):  066-608.  Argand. 

Sur  la  tectonique  de  la  zone  dTvre'c  et  dc  la  zone  du  Stronu.  Xotc  de  Emile 
Argand. 

Alps— Simplon.  Brnnhes. 

I.es  Relations  actuelles  entre  la  France  et  la  Suisse  et  la  (Question  des  v<>ies 
d’acebs  au  Simplon.  Par  Jean  Bruiihes.  (Estruit  de  la  Itcrue  Laiiinmiqio; 
Internationale,  Fevrier  1906.)  Bruxelles:  Office  de  la  Revue.  Size  9.J  x  61,  pp.  .■>6. 
Mapt,  Plan,  and  Diagram*.  Pretenled  by  the  llerue  Econoinique  Inlerrnitionute. 
Noticed  in  the  April  number  (vol.  27,  p.  403). 

Andorra.  C.  lid.  142  (1900) :  602-663.  Chevalier. 

Sur  les  glaciers  pleistocenes  dans  les  vallees  d’-Andorre.  Note  de  Marcel  Chevalier. 
Denmark— Tides.  Fanlsen. 

Die  danisohen  Wasserstandsmessungen  und  einige  Rt  sultate  der8ell>en  mit  Be/iig 
auf  den  Einlluss  des  AVindes  auf  die  llotic  des  Wasserstaudes.  Von  A.  Paulson. 
(Meteorologierhe  Zeitsc/irt/t,  llauii-Baiul,  pp.  97-1 10.)  Itraunschwi  ig  :  F.  Vieweg 


und  Sohn,  1906.  Size  12  x  8.  Map  ami  lllartratiini*. 

France.  C.  ifd.  142  ( 1906) :  000-603.  Olangeaud. 

Uiiechaine  volcaniquc  miocene  sur  Ic  bord  occidental  dc  la  LimaLini'.  Note  de 
P.  Olangeaud.  litih  Sketch-map. 

France— Bsssss  Alpes.  C.  A’d.  142  (liKlO):  OO.I-OOS.  Martel, 

Sur  le  grand  cahon  du  Verdon  ( Basses* Ali>es),  son  age  et  sa  formation.  Note  de 
E.  A.  Martel. 

France— Coasts.  Joubin. 


Pours  d’t  iceanographic  funde'  U  Paris  par  S.A.S.  le  Prince  Albert  dc  Monaco. 
(Deuxibme  Anne'c.)  Conside'rations  sur  la  Fauue  des  cotes  dc  France.  La 
repartition  des  iiiiimauz  dans  ses  rapports  avec  la  nature  dts  rivages.  Les  cutes 
rocheuses.  l‘ur  L.  Joubin.  {Bull.  Mu*ee  ( lefanographique  de  Monaco,  No.  71 
(1906),  pp.  26.)  With  Map*  ami  lllu*tr<ition*. 

No.  — OcroBEK,  1906.]  2  f 
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France— Conica.  .Rir.  6.  italiuna  13  (1906):  126-132.  Mnnnelli. 

Nolizia  di  una  grande  carta  niaooecritta  della  Coraica.  Olinto  Marinelli. 

The  map,  of  whose  author  only  the  initials  “  F.  M.”  are  known,  eec-ma  to  date  from 
the  first  half  of  the  eighteenth  centnry. 

Franee— Oeology.  itnn.  G.  15  (1906) :  168-172.  Margerie. 

La  nouvelle  ^ition  de  la  Carte  geologiqne  de  la  France  k  I’dchelle  da  millionicmo. 
I'ar  £.  de  klargerie. 

France— Jora.  Jt.8.0.  LiOe  45  (1906) :  140-152.  Perron. 

Le  Jura  Central.  Par  Abb^  Perron.  IFtt/i  Illu^tratiotu. 

France— Pny-de-Oome.  C.  ltd.  142  (1906) :  663-665.  Qlangeaud. 

Les  volcans  du  Livradois  ct  de  la  Comte  (Puy-de-Dume).  Note  de  P.  Glangeaud. 
France — PyrenM-Orientales.  Bnffault. 

B.S.G.  Com.  Bordeaux  29  (1906):  101-107,  128-135,  145-134. 

La  For4t  de  Laroque-des-AlLeres.  Notes  et  souvenirs  d’un  forcstier.  Pur  Pierre 
Uufiiiult.  IfTlA  lllutiration*. 

France  and  Germany.  Contemporary  Rer.  89  (1906):  505-517  Bonlger. 

The  Franco-Germiin  Frontier.  By  D.  G.  Boulger. 

Germany,  Petermanns  Af.  52  (1906):  49-59.  Baueri. 

Zur  Uescbichte  der  alten  Handelsstraewn  in  Deutschland.  Versuch  cincr  qnelleu- 
massigeu  Ubersichtskarte.  Von  F.  Bauers.  IFitA  Map. 

Germany — Bavaria.  Sits.  £.£.4.  IF.  A/iineken  1905  (1906):  447-476.  Endroi. 

Die  Si'iches  des  Waginger-Tachingersees.  Von  A.  Endros.  IFitk  Map. 

Germany — Meteorology.  Hellmann. 

Die  Niedcrschlage  in  den  Norddentschen  Stromgebieten.  In  amtlichem  Auftrage 
bearbeitet  von  Prof.  Dr.  G.  Hellmann.  3  vola.  Berlin :  Dietrich  Beimer  (Ernst 
Vohsen),  1906.  Size  11  X  7|,  pp.  (vul.  1)  vi.,  386,  and  140;  (vol.  2)  viii.  and  722 ; 
(vol.  3)  viii.  and  872.  Map  and  Viaijrams.  Pretented  by  the  AtUkor.  [To  be 
reviewed.] 

Germany— Meteorology.  Kremser. 

Ergebniase  der  Beobachtungcn  an  den  Stationen  II.  und  III.  Ordnung  im  Jahre 
1900  zugleich  Deutsohes  Meteorologisches  Jabrbuch  fiir  1900.  .  .  .  Von  V. 
Kremser.  {Veriiffenilichuugen  K.  Prrutt.  Meteorolog.  institute,  HKH),  Heft  iii.) 
Berlin :  A.  Asher  &  Co.,  1^6.  Size  13  x  10,  pp.  xxiv.  and  123-272.  Map  and 
Frontitpiece.  Preteided  by  the  K.P.  Meleorologitchen  institute. 

Holland.  is.  K.  Ned.  Aard.  Genooti.  Anuterdam  23  (1906) :  .561-563.  Baren. 

De  scculaire  daling  van  den  grondwaterspiegel  op  de  Veluwe.  Door  J.  van  Baren. 
Hungary— Winds.  Hegyfcky, 

Ueber  Berg-  und  Talwinde  in  Ungarn.  Von  J,  Hegyfoky.  (JMtUorologitehe 
Zeittekri/l,  Haun-Bund,  pp.  59-67.)  Braunschweig:  F.  Vieweg  und  Subn,  liKMl. 
Size  12  X  8. 

Italy. — Piedmont.  C.  ltd.  142(1906):  809-811.  Argand. 

Contribution  a  I’histoire  du  g^synclinal  piemontais.  Note  de  ^mile  .\rgaud. 
Italy— Rome— HistoricaL  J.  and  P.  A»iatie  S.  Bengal  2  (1906):  1-7.  Vidyibhdsana. 
Bomaka,  or  the  City  of  Rome,  ns  mentioned  in  the  Ancient  Pali  aud  Sanskrit 
works.  By  Aluhamuhopiidhyaya  Satis  Chandra  Vidyubhu^na. 

Italy— Sicily— Mud-volcanoes.  B.t^.6.  itatianu  7  (1906):  198-224.  Grind. 

Le  Alacalube  di  Girgeuti  in  rapporto  alia  dutribuzione  geogrufica  degli  altri 
vulcuni  di  faugo.  Del  prof,  doth  S.  Crino.  IFitk  Illuttrationt. 

I*ly — Vesavini.  .Nature  74  (1906):  7.  Sjogren. 

The  Eruption  of  Vesuvius.  By  Dr.  H.  Sjiigreu. 

North  Sea— Fisheries.  J.8.  ArU  54  (1906):  401-409.  Garstang. 

The  F'isheries  of  the  North  Sea,  and  the  bearings  of  recent  investigations  upon 
the  problems  of  supply.  By  Walter  Garstang. 

Russia— Northern  Coasts.  Deutsche  G.  Blatter  29  (1906) :  25-32.  Sibiriakoff. 

Von  Archangelsk  zu  Schiflf  zur  Miiudung  der  Pctschora.  Von  A.  Sibiriakoff. 
South-East  Europe.  Cora. 

( 'ontribuzione  all’  etnografia  della  Croazia  e  dellu  Serbia.  Belaziono  del  Prof. 
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Onido  Cora.  (EHtratto  dasli  Atti  del  V.  Gongresao  Geografico  Italiano,  tenuto  in 
Napoli  dal  3  a  11  Aprile,  Volume  2°.)  Naples,  1905.  Size  10}  x  7,  pp.  16.  Pre¬ 
sented  by  the  Author. 

Spain.  B.R.8.O.  Madrid  48  (1906):  81-104.  Abolfeda. 

Desoripciou  do  EspaSa,  por  Ibrahim  Abulfeda,  traducida  por  D.  Francisco  Molla, 
con  prdlogo  de  D.  Antonio  Bldzquez. 

Spain.  La  G.,  B.8.G.  Parie  13  (1906):  325-327.  Briet. 

Les  Defiles  du  Ilaut-Aragon.  Par  Lucien  Briet. 

Spain.  B.R.S.G.JiradrtcI  48  (1906):  105-132.  Vergara. 

Refranes  y  cantares  geogrificos  de  Espaua.  Conferencia  de  D.  Gabriel  Maria 
Vergara. 

On  popular  sayings  and  rhymes  relating  to  geographical  features. 

Spain— Asturias.  B.R.S.G.  Madrid  46  (1904):  316-324.  Sela. 

La  Cuenca  del  Xaldn  en  Asturias.  Por  B.  Aniceto  Sela. 

Spain — Cantabrian  Mts.  Labrouche. 

Paul  Labrouche.  Lcs  Pics  d’Europe.  Notes  vieilles  ct  neuves.  Pau,  1906. 
Size  8}  X  5},  pp.  16.  Presented  by  the  Author. 

Spain— Geology.  C.  ild.  142  (1906):  752-755.  Deperet  and  Vidal. 

Sur  le  ba»in  oligoebne  de  I’Ebre  et  Pliistoire  tertiaire  de  I’Espag^e.  Note  de  C. 
Depdret  et  L.  Vidal. 

Sweden —Horrbotten — Shorelines.  Sjogren. 

Marina  Grhnscn  i  Kalis-  och  Tornedalarna.  Af  Otto  Sjogren.  (Meddelanden 
fr4n  Upsala  Universitets  Minerulogisk-Geologiska  Institution,  29.)  Stockholm, 
1906.  Size  8}  x  5},  pp.  14.  Map  and  Illustrations. 

Switzerland.  Quarterly  J.  tr'eol.  <8.  62  (1906):  165-194.  Garwood. 

The  Tams  of  the  Canton  Ticino  (Switzerland).  By  Prof.  £.  J.  Garwood.  'ITitA 
Maps  and  Plates. 

Noticed  in  the  Monthly  Record  (August,  p.  177). 

Switzerland- Railways.  Questions  Dipl.  21  (1906) :  522-53.7.  Girardin. 

Les  projets  Suisses.  Voles  nouvelles  et  raccourcis.  Par  P.  Girardin.  TFitA 
Maps. 

Turkey.  Petermanni  If.  52  (1906):  37-38.  Ischirkoff  and  Kassner. 

Der  Devnu-See.  Horpbometri.sche  Bemerkungen  von  Prof.  Dr.  A.  Ischirkoff, 
Dentsch  bearbeitet  tou  Prof.  Dr.  C.  Kassner.  With  Map. 

United  Kingdom.  C.  Rd.  142  (1906) :  555-559.  Bailland  and  Mathias. 

Sur  la  Carte  magnetique  des  lies  Britanniques.  Par  B.  Baillaud  et  £.  Mathias. 

ASIA. 

Central  Asia.  Petermanns  Af.  62  (1906):  41-43.  Friederichsen. 

Nachrichten  von  einer  Reise  W.  A.  Obrutschews  im  Gebiet  des  Tarbagatai 
(Sommer  1905).  Von  Dr.  M.  Friederichsen.  [See  August  number,  p.  180.] 

Central  Asia— Tarim.  B.  American  G.S.  38  (1906) :  91-96.  Huntington. 

The  Border  Belts  of  the  Tarim  Basin.  By  Ellsworth  Huntingdon. 

China— Geology.  J.  Tokyo  G.8. 17  (1905) :  303-315,  475-492.  Ogawa. 

The  Cambrian  Formation  of  North  China.  By  Takudzi  Ogawa.  ITith  Illustra¬ 
tions.  [In  Japanese.] 

China— Sechuan.  Vingamiii 

The  Shanghai  Society  of  Engineers  and  Architects.  1905-1906.  Eastern 
Szechwan :  its  Structure  and  Communications.  By  Thoe.  W.  Kingsmill. 
Shanghai,  1906.  Size  8}  x  5},  pp.  24. 

China— Seohnan.  Legendre. 

Le  Far-West  Chinois.  Deux  Anne'es  au  Setchouen.  Rc'cit  de  Voyage,  Etude 
g^graphique,  socialo  et  e'conomi<iuo  pur  le  Dr.  A.  F.  Legendre.  Paris:  Plon- 
Nourrit  et  Cie.,  1905.  Size  7}  X  5,  pp.  xvL  and  546.  Mapjand  Illustrations.  Price 
5  /r.  Presented  by  the  Ptdtlishers. 

Dr.  Legendre’s  travels  were  referred  to  in  vol.  25,  p.  211. 
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geoctRaphical  literature  of  the  month. 


Chineie  Empire — Tibet.  P.  Zoolog.  S.  1905,  ii.  (1906) :  302-308.  Bonhote. 

On  a  Collection  of  Mammale  brought  home  by  the  Tibet  Frontier  Commission. 

By  J.  Lewis  Bonbute. 

Chinese  Empire— Tibet.  Duncan. 

A  Summer  Ride  through  Western  Tibet  By  Jane  R  Duncan.  London  :  Smith, 
Elder  &  Co.,  1906.  Size  9x6,  pp.  xviii.  and  342.  .Map  and  Illu$lration». 
Priee  14s.  wet.  Pretented  by  the  PtMithert.  [To  bo  reviewed.] 

French  Indo-China.  7xi  G.,  B.8.O.  Paris  13  (1906):  322-323.  Madrolle. 

La  population  de  ITndo-Chine.  Par  Cl.  Madrolle. 

India— Burma.  - 

The  Burma  Route  Book.  Part  iii.  Routes  in  Western  Burma.  Compiled  in  the 
Intelligence  Branch,  ()uarter-Master  General’s  Department  in  India,  1905.  Size 
13^  X  8J,  pp.  200.  Map.  Presented  by  the  Inttlliijence  Branch,  Quarter-Master 
General's  Dejit.,  Simla. 

India— Languages.  .1.5.  Arts  54  (1906):  581-600.  Orierion. 

The  Languages  of  India  and  the  Linguistic  Survey.  By  Dr.  G.  A.  Grierson. 
Japan— Formosa.  [Crowe.] 

Japan.  Report  on  the  Gold  Mines  of  Formosa.  (Diplomatic  and  Consular 
Reports,  Miscellaneous  Scries,  No.  619.)  London,  1906.  Size  9]  x  6,  pp.  10. 
Price  4(1. 

Korea.  J.  Tihyb  G.8.  17  (1905):  451-457.  550-563.  Sngiyama. 

Agriculture  and  Forestry  in  Korea.  By  Kiyotoshi  Sugiyama.  [In  Japanese.] 

Malay  Archipelago —Ceram.  Sachie. 

Tt.  K.  Ned.  A(ir<i.  Genoots.  Amsterdam  23  (19<H'>) :  439-450. 

Toelichtingen  op  de  schetskaart  van  de  afdeelingen  Waba'i  en  West-Scran  op  bet 
eiland  Seran.  Door  F.  J.  P.  Sachse.  B’lth  Maps  and  Illustrations. 

Malay  Archipelago— Sumatra.  Baren 

Tt.  K.  Ned.  Aard.  Genoots.  Amsterdam  23  (1906) :  564. 

Over  de  geologische  gesteldheid  van  Noord-Sumatra.  Door  J.  van  Baren. 

Malay  Peninsula— Flora.  King  and  Gamble. 

J.  and  P,  Asiatic  8.  Bengal  1,  Extra  Number  (1905)  :  pp.  386. 

Materials  for  a  Flora  of  the  Malayan  Peninsula,  Nos.  16,  17,  and  18.  By  Sir 
George  King,  k.c.i.e.,  etc.,  and  J.  Sykes  Gamble,  c.i.e.,  etc. 

Bnssian  Central  Asia,  hrestia  Imp.  Buts.  G.8.  40  (1904):  600-608.  Zalesski. 

Short  account  of  the  chronometrical  expedition  to  the  Southern  shores  of  Lake 
Balkhash  and  the  Karatal  and  Hi  Rivers,  1903.  By  P.  K.  Zalesski.  [In  Russian.] 

Russian  Central  Asia— Lake  Balkhash.  Berg. 

Itrestia  Imp.  Rust.  G.8.  40  (1904) :  584-599. 

Preliminiiry  Report  on  the  exploration  of  Lake  Balkhash.  By  L.  S.  Berg.  [In 
Russian.]  BVt/i  Map  and  Illustrations. 

Sakhalin.  J.  Tokyo  G.S.  17  (1905):  584-589.  Ogawa. 

On  the  Renaming  of  Karufuto.  By  Takudzi  Ogawa.  [In  Japanese  ] 

Sakhalin — Historical.  J.  Tokyo  G.S.  11  {\d05):  538-549,638-645.  Yoshida. 

Karafuto  (Saghalien)  under  Prince  Matsumac,  1688-1703.  By  Togo  Yoshida.  [In 
Japanese.] 

Turkey — Arabia.  RldcIciAwxfs  179  (1906):  597-617.  [Buxton.] 

A  Journey  to  Sanaa.  H'lt/i  Sketch-map. 

The  journey  was  made  by  Mr.  Leland  Buxton  in  company  with  a  friend. 

AFRICA. 

Algeria.  Ann.  G.  15  (1906):  152-165.  Bernard  and  Lacroix, 

l.’evolutiun  du  nomadisme  en  Algerie.  Par  A.  Bernard  ct  N.  lAcroix. 

Algerian  Sahara.  Poirmenr. 

Benseignemeutt  Gd.,  Gmtitf  A/rique  Frangaite  (1906):  17-43,  96-110. 

I.a  region  du  Guir-Zousfana.  Pur  le  Lieutenant  Puirmeur.  B’lth  Maps  and 
Illustrations. 
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Cape  Colony — Historical.  Leibbrandt. 

Precis  of  the  Archives  of  the  Cape  of  Good  Hope.  Letters  received,  1005  1708. 

By  H.  C.  V.  Leibbrandt.  (1896;  pp.  474);  Letters  despatched,  1(;96-1708. 
(1890;  pp.  398.)  December,  I6.')l-May,  1002.  UeilK'eek's  Journal,  etc.,  3  parts. 
(1897;  pp.  [part  i.]  vi.  and  2.56;  [part  ii.]  210;  and  [part  iii.]  350  and 
xxiv.;  poriraitn.')  The  Defence  of  Willem  Adriaan  van  der  Stel.  (1897;  pp. 
198;  iUmtratioii.)  Resolution  van  den  Commandenr  en  Radtn  van  het  Fort  de 
Goede  Hoop,  1052-1062.  (1898;  pp.  188);  Letters  and  Documents  rtceived, 
1649-1662.  2  parts.  (1898-99;  pp.  [part  i.]  iv.  and  326;  [part  ii.]  522.) 
Letters  despatched  from  the  Cape,  16.52-1602.  3  vols.  (1900;  pp.  [vol.  1]  iv. 
and  422;  [vol.  2]  .340;  and  [vol.  3]  482;  plateB.)  Journal,  1662-1670.  (1901; 
pp.  344.)  The  same,  1671-1674,  anil  1076.  (1902;  pp.  308.)  Requesten 

(Memorials);  1715-1800.  Vol.  1  A-E.  (1905;  pp.  vi.  and  140.)  Cape  Town. 
Size  9J  X  6.  Presented  by  the  Oovemm  ut  of  Cape  Colony. 

Cape  Colony— Historical.  Theal. 

Records  of  the  Cape  Colony,  from  February,  1793,  to  April,  18:(L  Copied  for  the 
Cape  Government,  from  the  Manuscript  Documents  in  the  Public  Record  UfiSce, 
London.  By  George  McCall  Thial,  ll.d.  Vols.  1-35,  and  vol.  36. — Register 
of  the  Contents  of  vols.  1  35.  [Vols.  5,  10, 15,  20.  25,  30,  and  35,  index-volumes.] 
Printed  for  the  Government  of  the  Cape  Colony,  1897-1905.  Size  9x6.  Maps, 
Plans,  and  Ulustralione.  Presented  lij  the  Gorernment  of  Cape  Colony. 

Central  Africa— HnwensorL  B.S.G.  Italiana  7  (lOOG):  354-305.  Revelli. 

II  Runssdro  (Ruvenzori)  sccondo  le  esplorazioni  (1904)  del  dott.  J.  J.  David. 
Nota  del  prof.  P.  Revelli. 

See  notes  in  vol.  24,  p.  348,  vol.  25,  p.  93.  Dr.  David’s  angular  measurements 
placed  the  height  of  the  three  bigbest  summits  (known  collectively  to  the  natives,  he 
says,  as  Kokora)  l)etween  17,700  and  18,000  feet. 

Central  Afhoa— Zoology.  P.  Zmtlog.  8.,  1905,  II.  (1900):  :!09-310.  Ldnnberg. 

Notes  on  the  Geographical  Distribution  of  the  Okapi.  By  Dr.  E.  Lonnberg. 

Central  Africa— Zoology.  Vofure  74  (1900):  88.  - 

The  Haunts  of  the  Okapi. 

Gives  information  obtained  by  the  Alexander-Gosling  expedition  (see  ante,  p.  181). 
Congo  State— Welle.  Afounvne/d  G.  23  (1900):  103-104.  Lemaire. 

Sur  rUele,  extrait  du  journal  do  route  de  la  mission  scientifique  Congo-Nil.  Par 
Commt.  Lemaire. 

East  Africa — Masai.  Kaiser. 

Rassenbiologisohe  Betrachtungen  iiber  das  Masai-Volk.  Von  Alfred  Kaiser. 
(Sonderdruck  (nicht  im  Handel)  aus  dem  Archiv  fiir  Rassen-  und  Gesellschafte- 
Biologic.  3.  Jahrg.  2.  Heft.  M'arz-April  1900.)  Berlin.  Size  10  x  7,  pp. 
201-220.  lUiistratioiis.  Presented  by  the  Author. 

French  Congo.  Renseignement*  Col.,  Comiti  Afrique  Fran  fane  77-89. - 

La  rdorgsuisation  du  Congo  Fran9iiis;  de'erets  du  11  fevrier  1906  et  discussion  a 
la  Chambre  dts  deputes. 

Cf.  note  in  vol.  27,  p.  406. 

French  Sndan.  Ann.  G.  15  (1900):  177-180.  Desplagnes. 

La  region  da  moyen  Niger.  Par  le  lieutenant  Ij.  Desplagnes.  With  Illustrations. 
German  Sooth- West  Africa.  Z.  Kolonadpolitik,  etc.,  S  (1906) :  125-128.  Oessert. 
Ueber  rationelle  Bewassorung  in  D.-8.-W.-Afriku.  Saatdamm  oder  Talsperre? 
Von  Ferdinand  Gessert. 

Kamemn.  Ihutsch.  KolonialUntt  17  (1906):  295-211.  Qlanning. 

Bericht  des  Hauptmanns  Glauning  uber  seine  Reise  in  den  Nordbezirk. 

Madagascar.  - 

Gunvemement  G^n^ral  de  Madagascar  et  Dependanoes.  Statistiqnes  Ge'nerales. 
[1904.]  Sitnation  rlo  la  Colonie  au  1"  Janvier  1905.  Population,  Administra¬ 
tion,  Agricnlture,  Klevage,  Industrie,  Commerce.  Melun:  Imprimerie  Adminis¬ 
trative,  1906.  Size  14  X  lOJ,  pp.  262.  Presented  by  the  Office  Colonial,  Paris. 
Morocco.  Ann.  G.  16  (1906):  133-151.  OentU. 

Contribution  k  la  gdologie  ct  k  la  ge'ograpbie  physique  du  Maroc.  Par  Louis 
Gentil.  IFttA  Illustrations. 
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Morooco — AtlM  Monntaini.  C.  Rd.  142  (1906):  811-814.  Oentil. 

Contribution  b  la  g^ographie  physique  de  I’Atlaa  marocain.  Note  de  Louis 
(ientil. 

Higeris.  Dnnstan. 

Northern  Nigeria :  First  Report  on  tlie  Results  of  the  Mineral  Survey  of  Northern 
Nigeria,  1904-.5.  (No.  I.  of  Series.)  By  Prof.  Wyndham  Dunstan,  r.R.s.  Colonial 
Reports,  Misoellaneous,  No.  32,  1906.  Size  10  X  6,  pp.  24.  Price  IJd. 

Higeria.  Dnnstan. 

Southern  Nigeria.  Reports  on  the  l^Iineral  Survey  of  Southern  Nigeria  for 
1903-4  and  1904-5.  By  Prof.  Wyndham  Dunstan,  r.s.s.  Colonial  Reports,- 
Miscellaneous,  No.  33,  1906.  Size  10  X  6,  pp.  34.  Price  'i\d. 

Hile  Basin — Meteorology.  Lyons. 

Ministry  of  Finance.  Survey  Department,  Egypt.  The  Rains  of  the  Nile  Basin 
in  1905.  By  Captain  H.  G.  Lyons.  Cairo,  1906.  Size  11x8,  pp.  40.  Afujis 
and  Diagram*. 

Portuguese  Bast  Africa— Cotton  and  Rubber.  - 

A  Companhia  de  Moqambiqne,  na  Exposi9llo  da  Sociedade  de  Geographia  de 
Lisboa.  Memoria  dcerca  de  Algodko  e  Borracha.  Lisboa:  Typ.  Aduipho  de 
Mendonqa,  1906.  Size  10|  X  7),  pp.  130.  Map*  and  lUiutration*. 

Portuguese  West  Africa — San  Thome.  Chevalier. 

La  G.,  B.8.0.  Pari*  13  (1906) :  257-274. 

LTle  de  San-  Thom€.  Par  A.  Chevalier.  With  Map. 

Rhodesia — Geodetic  Survey.  Simms. 

Rhodesia.  Geodetic  Survey  of  South  Africa.  Vol.  3.  Report  on  the  Geodetic 
Survey  of  part  of  Southern  Rhodesia.  Executed  by  Mr.  Alexander  Simms, 
Government  Surveyor,  under  the  direction  of  Sir  David  Gill,  k.c.b.,  etc.  Cape 
Town,  1905.  Size  13  x  8),  pp.  xiv.  and  146.  Plan*.  Presented  by  II. M.  Astro¬ 
nomer,  Cap*  Toum. 

Sahara.  La  G.,  B  S.G.  Pari*  13  (1906):  304-308.  Chudeau. 

Exploration  de  M.  R.  Chudeau  dans  le  Sahara.  With  I’lttn*. 

See  note  in  the  May  number  (p.  505). 

HOBTH  AMERICA. 

Canada.  •«  - 

Annual  Report  of  the  Department  of  the  Interior  for  190.3-1904.  Ottawa,  190.5. 
Size  10  X  6).  JUuttraiioii*. 

Canada— Discovery.  Jalk  and  Others. 

Acadiensis.  Edited  by  David  Russell  Jack.  A  Quarterly  devoted  to  the  Interests 
of  the  Maritime  Provinces  of  Canada.  Vol.  4.  Nos.  3-4,  July-October,  1904. 
Special  Champlain  Number.  Size  10  X  6},  pp.  173-362.  Map*  and  Illustration*. 
Presented. 

A  series  of  papers  on  subjects  connected  with  Champlain's  explorations  in  Eastern 
Canada,  on  the  occasion  of  their  tercentenary  in  1904. 

Canada— Rew  Brunswick.  B.  Nat.  Hist.  8.  New  Brunsideh  5(1906):  399-405.  Bailey. 

Remarks  on  the  Hydrography  of  New  Brunswick.  By  J.  W.  Bailey.  With  Map*. 
Canada— New  Brunswick.  B.  Nat.  Hitt.  8.  New  Brunswick  5  (1906) :  409-474.  Oanong. 
Notes  on  the  Natural  History  and  Physiography  of  New  Brunswick,  Nos.  89-100. 
By  W.  F.  Ganong.  B'tth  Map*  and  Illustration. 

Canada — Quebec.  American  J.  of  8e.  21  (1906) :  196-205.  Wilson. 

On  the  glaciation  of  Orford  and  Sutton  Mountains,  Quebec.  By  Alfred  W.  G. 
Wilson.  TTitA  8ketch-map  and  Illustration*. 

Mexico— Yucatan.  Southworth. 

Yucatan  Ilustrado.  El  Estado  de  Yucatan.  Su  Descripcidn,  Gobiemo,  Historia, 
Comercio  6  Indnstrias.  Eu  Espauol  i  Ingles.  Tomo  viii.  Agosto,  1905.  Publi- 
cado  .  .  .  per  J.  R.  Southworth.  1905.  Size  13j  x  10,  pp.  80.  lUuttraiion*. 
Presented  by  8.  Hardman,  Esq. 

North  America— Ethnology.  R.G.R.  Phtiade/phfa  4  (1906) :  25-41.  Earshberger. 
Phytogeographic  Influences  in  the  Arts  and  Industries  of  American  Aboriginea 
By  Dr.  J.  W.  Harshberger.  IFtth  Map. 
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Horth  Amerioa— History  of  Geology.  Xerrill. 

rontribatioiu  to  the  History  of  American  Geology.  By  G.  P.  Merrill.  (Annual 
Report,  Smithsonian  Institution,  1904.  Report  of  the  U.S.  National  Museum.) 
Washington,  1906.  Size  9)  x  6},  pp.  189-733.  Mapi,  Portraitt,  and  Illu$tration». 
United  States.  Science  23  (1906):  583-581.  Farnsworth. 

On  the  origin  of  the  small  mounds  of  the  Lower  Mississippi  Valley  and  Texas. 
By  P.  J.  Farnsworth. 

The  writer  considers  these  mounds  to  he  heaps  of  soil  raised  by  falling  trees. 

United  States.  B.  Muteum  Comparative  Zoology,  Oeol.  Ser.  8  (1906):  59-87.  Mansfield. 
Post-Pleistocene  drainage  modifications  in  the  Black  Hills  and  Bighorn  Moun¬ 
tains.  By  G.  R.  Mansfield.  11  «(/i  Slapn  and  IUmtrationt, 

See  note,  ante,  p.  403. 

United  States— Arizona.  Barringer. 

P.A.  Nat.  Sc.  Philadelphia  57,  1905  (1906):  861-886. 

Coon  Mountain  and  its  Crater.  By  L).  M.  Barringer. 


United  States — Arizona.  Tilghman. 

P.A.  Nat.  Se.  Philadelphia  67,  1905  (1906):  887-914. 

Coon  Butte,  Arizona.  By  B.  G.  Tilghman. 

United  States— California.  Nature  73  (1906)  :  608-610.  Davison. 

The  San  Francisco  Earthquake  of  April  18.  By  Dr.  C.  Davison. 

United  States— Early  Travels.  Thwaites. 

Early  Western  Travels :  1748-1846.  Edited  by  Dr.  Reuben  Gold  Thwaites. 
Vol.  19 — Ogden’s  Letters  from  the  West,  1821-1823;  Bullock’s  Journey  from 
New  Orleans  to  New  York,  1827 ;  and  Part  i.  of  Gregg’s  Commerce  of  the 
Prairies,  1831-1839.  Vol.  20— Part  ii.  of  Gregg’s  Commerce  of  the  Prairies,  1831- 
1839.  Vol.  21 — Wyeth’s  Oregon,  or  a  Short  History  of  a  Long  Journey,  1832; 
aud  Townsend’s  Narrative  of  a  Journey  across  the  Rocky  Mountains,  1834. 
Vole.  22,  23,  and  24— Maximilian  Prince  of  Wied’s  Travels  in  the  Interior  of 
North  America,  1832-1834.  Cleveland,  Ohio,  (19-21)  1905,  (22-24)  1906.  Size 
9j  X  6}.  Nape,  Plane,  and  Bluetratione.  Price  16«.  8d.  per  rol. 

United  States— Florida.  National  O.  Mag.  17  (1906) ;  5-16.  Gifford. 

The  Florida  Keys.  By  John  Gifford.  TFtlA  Map  and  Illuet rations. 


United  States— Irrigation.  National  O.  Mag.  17  (1906) :  82-100.  Blanchard. 

Winning  the  West:  an  Account  of  the  marvelous  progress  of  our  Reclamation 
Service  in  Reclaiming  the  Desert.  By  C.  J.  Blanchard.  With  Illustrations. 

United  States — Nashville.  J.  School  O.  5  (1901):  201-207.  Wright. 

Nashville :  its  Early  History  and  the  cause  of  its  growth  and  prosperity.  By 
C'aroline  McL.  Wright. 


United  States— New  York.  J.  Geology  14  (1906):  18-21.  Tarr. 

Glacial  Erosion  in  the  Finger  Lake  Region  of  Central  New  York.  By  Ralph  S. 
Tarr. 


United  States— Pennsylvania.  Tower. 

B.G.S.  Philadelphia  4  (1906) :  No.  2,  9-28 ;  No.  3, 1-24. 

Regional  and  Economic  Geography  of  Pennsylvania.  Part  i. — Physiography: 
The  South-East  Province ;  the  Central  Province.  By  Walter  S.  Tower.  Maps. 
United  States— Turpentine.  Bell. 

Turpentine  Industry  in  the  United  States.  Foreign  Office,  Miscellaneous,  No.  647, 
1906.  Size  10  X  6J,  pp.  18.  Price  IJd. 


CENTBAL  AND  SOUTH  AXEBICA. 

Argentine  Bepnblic.  Martinez. 

Recensement  Genciral  de  la  population,  de  I’edifiration,  dn  commerce  ct  de 
I’indnstrie  de  la  Villo  de  Bue'nos-Ayres  effectue  les  11  et  18  Septembre  1904  sous 
I’administration  de  M.  Albert  Casarcs,  par  Albert  B.  Martinez.  Buiinos-Ayres, 
1006.  Size  11  X  7^,  pp.  clxvi.  and  558.  Plan  and  lllust.  Presented  by  the  Direc¬ 
tion  of  the  Census. 

Bolivia.  Ptlermanns  If.  62  (1906):  1-13,  25 -32.  Hoek  and  Steinmann. 

Erlauterung  znr  Routenkarte  der  Expedition  Steinmann,  Ilrek,  v.  Bistram  in 
den  Anden  von  Bolivien  1903-04.  Von  Dr.  Henry  Hoek  und  Prof.  Dr.  Gustav 
Steinmann.  With  Maps. 
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Panama  Canal.  Xulioml  Q.  Mag.  17  (190C):  55-68.  Shonts. 

The  Panama  ( 'aual.  By  Hon.  T,  P.  Shonta.  With  Illuitralion*. 

West  Indiei.  - 

West  Indies.  Report  on  the  Working  of  the  Imperial  Department  of  Agriculture 
for  the  West  Indies.  Colonial  Reports,  Miscellaneous,  No.  36,  PJ06.  Size  10  X  6 
pp.  xxxvi.  and  290.  I'rice  l«.  id. 

ATIBTll&LASIA  AND  PACIFIC  ISLANDS. 

Australia.  J.J{.  Colonial  I.  37  (1905-06) .  326-361.  James. 

Australian  Immigration.  By  IV alter  James. 

British  New  Guinea.  Hunt 

British  New  Guinea.  Report  by  Mr.  Alice  Hunt.  [Melbourne],  1905,  Size 
13]  X  8],  pp.  28.  Map. 

Noticed  in  the  May  number  (p.  507). 

Faeifie  Ocean.  Terrestrial  Mnijneliiim  ll  {1906):  52.  Bauer. 

Magnetic  Survey  of  the  Pacdflc  Ocean.  Second  Cruise.  By  L.  A.  Bauer.  I’late. 
See  August  number,  p.  181,  where  the  Tessel's  name  should  read  as  Galilev. 

FOLAB  BE0I0N8. 

Antarctic.  Arotowski 

Projekt  eincr  systematischen  Erforschung  dcs  Sudpolarkontincnts.  Von  H. 
Arctowski.  Kattowitz  u.  Leipzig :  Curl  Swiuna,  [liH)5].  Size  9  x  6,  pp.  34. 
Map  and  Jlluilralioni. 

Antarctic— Scottish  Expedition.  Seotfish  0.  Mag.  22  (190(}) :  2.’>2-272.  Hossman. 
Some  Meteorological  Results  of  the  Scottish  National  Antarctic  Expedition.  By 
R.  C.  Mossman.  lIVtA  Diagrams. 

Antarctic— Swedish  Expedition.  Nordtnskjold 

M'issenschaftliche  Krgebnissc  der  Schwedieehen  Siidpolar-Expedition  1901-1903, 
unler  Leitung  von  Dr.  Otto  Nordenskjold.  Band  I.  Lief.  3  und  4,  Die  Gesiind- 
heits-  und  Krankenpflege  wahrend  der  Schwedisehen  Siidpolur-Expedition. 
OktoWr  1901 — Januar  1904 ;  Ueber  “  Praserven-Kraukheiten,”  von  Erik  Ekelof 
(pp.  54).  Band  HI.  Lief.  1,  Ueber  die  alttertiaren  Vertebraten  der  Seymourinsel, 
von  Carl  Wiman  (pp.  38).  Band  IV.  Lief.  1,  Hepatic®,  gesamnielt  von  C. 
Skottsberg  wahrend  der  Schwedisehen  Sudpolarexpe<litionen  11)01-1903,  l«arbeitet 
von  F.  Stephani  (pp.  12);  Lief.  2,  Feuerlandische  Itluten,  F.inigc  Aiifzeichnungeu 
und  Beobachtungen,  von  C.  Skottsberg  (pp.  176) ;  Lief.  3,  Die  Gerusspflunzen 
Sudgeorgiens.  von  C.  Skottsberg  (pp.  12):  Lief.  4,  Zur  Flora  dcs  Feuerlandes, 
Fliiristische  Bcol«chtungen  uber  Gefasspilanzen,  gesammelt  in  den  Jahren  1902 
und  1903.  von  C.  Skottsberg  (pp.  42).  Band  V.  Lief  1,  Brutpflege  bei  Antedon 
hirsuta  Carpenter,  von  K.  A.  Andersson  (pp.  8);  Lief.  2,  Das  hiibere  Tierlebon 
im  nntarktisclien  Gehiete.  von  K.  A.  Andersson  (pp.  58);  Lief.  3,  Die  Oligochaeten 
der  Schwedisehen  Sudpolar-Expedition,  von  Dr.  W.  Michaelsen  (pp.  12):  Lief.  4, 
Cladra-en-n  und  Co|>epoden  aus  antarktischen  und  subantarktisehen  Binnenge- 
wassern  gesammelt  von  dcr  Schwedisehen  antarktischen  Expe<lition  1901-1903, 
bearbeitet  von  Dr.  S.  Ekman  (pp.  40);  Lief.  5,  Die  Vogel  der  Schwedisehen 
Siidpolar-Kxpeditlon,  von  E.  Lonnberg  (pp.  10);  Lief.  6,  The  Fishes  of  the  Swedish 
South  Polar  Expedition,  by  E.  Lonnberg  (pp.  70);  l.ief.  7,  Anomoura  und 
Brachyura  der  Schwedisehen  Sudjiolar-Expedition,  von  T.  Lagerbcrg  (pp.  40); 
Lief.  8,  Hydroiden  aus  antarktischen  und  subantarktisehen  Meeren,  gesammelt 
von  dcr  Schwedisehen  Siidpolnrexpedition,  bearbeitet  von  Dr.  E.  Jaderholm 
(pp.  42).  Stockholm,  1905-6.  Size  11  X  8J.  Maps  and  Plates. 

Arctic.  B.S.R.  Beige  G.  30  (1906) :  98-116.  Benard. 

Projet  d’exp^dition  oceanographique  double  h  travers  le  bassin  arctiquo.  Par  C. 
Benard. 

Arctic— Meteorology.  Met.  Z  23  (1906):  97-114.  Hann. 

Mctoorologie  dcs  Nordpolarbassins.  Ergebnisse  der  norwegischen  Nordpolar- 
expedition  unter  Fridtjof  Nansen  1893-96.  Referat  von  J.  Hann.  IFrth  Diagrams. 

Spitzbergen.  - 

Missions  scientiflques  ]M>ur  la  Mesurc  d’un  Are  de  Meridien  au  Spitzbe^rg,  entre- 
priscs  cn  1899-1902  sous  les  auspices  des  Gouvernements  Snedois  et  Russe. 
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Miiwioii  Suedoisc.  Tome  I.  ABtronomie  et  G«)dc‘8ie;  II"  Sec.,  Travaux  gw- 
ilosiquo#.  B.  Menure  des  angles  horizontnux  et  verticaux  (pp.  100);  V"  Si-c., 
Mare'gmphe,  Nivellement  (pp.  00).  Tome  II.  Pliysique  terrestre,  Met«)roIogie, 
ilistoire  naturcllc;  VII"  Sec..  Magnc'tismo  terrestre.  A.  Levee  magiie'tiijue  du 
Spitzberg  (pp.  50);  VIII"  Sec..  Meteorologie.  A.  Observationa  rc'gali^res  k  la 
station  d’hivernage  (pp.  2‘22).  B.  Radiation  Solaire  (pp.  00);  IC.  Ktats  des 
glaces  et  de  la  neige  (pp.  58);  B''.  Forme  et  grandeur  dea  criataiix  de  neige 
(pp.  20);  B"‘.  Obaervations  m^teorologiques  faites  k  la  station  de  montagne 
(pp.  20);  B''.  Observations  me'teorologiques  et  bydrographiques  faites  on  mer 
1809  (pp.  28);  B'.  Observations  metdorologiqnes  en  mer  1901  (pp.  48).  C. 
Aiirores  boreales  (pp.  120);  X'  Sec.,  Botanique  (pp.  64).  Stockholm,  1903-1900. 
Size  12J  X  10.  Uluntrationt.  Pre*enti  d  by  the  Commiteion  lioyale  du  Spitzh  ni. 


MATSEMATICAL  OEOOBAPET. 

Cartography.  Frisehanf. 

Dio  Abbildungsleliro  und  deren  Anwcndnng  anf  Kartographie  und  Oeodasie. 
Von  Dr.  J.  Frisehanf.  (Sonderalalrnck  ana  der  Zeitschrift  fur  Mathematiechen 
und  Naturwissenachaftlichen  Uiiterricht,  30.  Jahrg.)  Leipzig:  B.  G.  Teubner, 
19(15.  Size  10  X  0},  pp.  32.  Price  I  m.  Presented  by  the  Pullieher. 

Navigation.  Purey-Cnst. 

Sumner’s  Method.  By  Captain  II.  E.  Purey-Cust.  Portsmouth :  Griflin  &  Co., 
1900.  Size  8i  x  5J,  pp.  24. 

Navig(ation.  - 

Notes  liearing  on  the  Navigation  of  II.M.  Ships.  Fifth  edition.  London:  J.  D. 
i’otter,  1900.  Size  10  x  0,  pp.  36.  Price  2d.  Presented  by  the  Admindty. 

PET8ICAL  AMD  BIOLOGICAL  OBOOBAPHT. 

Geological  History.  Ann.  G.  15  (1900) :  97-114.  Lapparent. 

Sur  de  iiouvelles  niappemondes  paleog^ographiqnes.  I’ar  A.  de  Lapparent. 
IFitk  Maps. 

An  attempt  to  reconstruct  the  geography  of  former  ages,  illustrated  by  a  series  of 
ma{)S. 

Geomorphology.  /?«7z6.  A’.B.A.  IF.  A/unc/ien,  1905  (1900):  477-494.  Otinther. 

Nene  Beitruge  zur  Theorie  der  Erosioiisfiguren.  Von  S.  Giiuther.  IFifh  Illw- 
trntioHS. 

Osomorphology.  i(i>.  G. /loliona  13  (1900) :  137-141.  Martelli. 

Di  iin  nuovo  ordinamento  sistematico  dellc  forme  clciuentari  della  siijx-rficie 
terrestre.  A.  Martelli. 

Discusses  a  scheme  of  classitication  suggested  by  A.  Isscl. 

Osomorphology.  Biihl. 

Beitrage  zur  Kenntnis  der  inorpliologischcn  Wirksarakeit  der  Meercs.-striimungen. 
Von  Dr.  Alfred  Itiihl.  (Veioffentlichiingen  des  Instituts  fiir  Meereskuude  und 
des  Geographischen  Instituts  an  der  Uuiversitdt  Berlin,  herausgegelten  von  .  .  . 
Ferdinand  Frhr.  von  liiehthofen,  Heft  8,  Februar  1900.)  Berlin:  E.  S.  Mittler 
und  Sohn.  Size  10.^  X  7.J,  pp.  44. 

Glaciers.  /’elermanns  .V.  62  (19(t6):  59-04.  Hess. 

Winterwasser  der  Gletscherbache.  A'on  Prof.  Dr.  H.  Hess. 

Limnology.  P.R.S.  Edinburgh  2B  (1906):  107-11.5.  Collet  and  Johnston. 

On  the  Formation  of  certain  Lakes  in  the  Highlands.  By  Dr.  Leon  W.  Collet 
and  Dr.  T.  N.  Johnston.  With  a  Note  on  Two  Ruck  Basins  in  the  Alps,  by  Dr. 
Leon  W.  ( 'ollet.  lFi7/i  Maps  and  Illustrations. 

Limnology.  i’efermanns  3f.  62  (19tt6) ;  40-41.  Halbfass. 

Zu  der  Milteilung  von  Dr.  Otto  Frhr.  v.u.z.  Aufsess  “  Untersucli ungen  iiber  die 
Erhohung  der  Teniperatur  am  Grunde  der  Seen.”  Von  Prof.  Dr.  W.  Halbfass. 
Throws  doubt  on  the  conclusions  of  the  writer  in  question  (cf.  Journal,  vol.27,408). 

Limnology— Seiches.  P. R.8.  Edinbnrgh26, 19()5-(>(190G):  142-156.  White  and  Watson. 
Some  Experimental  Results  in  connection  with  the  Hydrodynamical  Theory  of 
Seiches.  By  P.  White  and  W.  Watson.  With  Illustrations. 
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Meteorology.  QmrUrly  J.R.  Met.  S.  32  (1906):  141-150.  Dallas. 

Brief  Dieoussion  of  the  General  Features  of  the  Pressure  and  Wind  Conditions 
over  the  Trades-Monsoon  Area.  By  W.  L.  Dallas.  With  Diwjrame. 

Meteorology.  Roteh  and  Bort. 

The  Meteorological  Conditions  above  the  Tropical  North  Atlantic.  By  A.  Ij. 
Botch  and  L.  Teissereno  de  Bort.  (Meieorologitche  Zeittehrift,  Hann-Band, 
pp.  270-275.)  Braunschweig:  F.  Vieweg  und  Sohn,  1906.  Hize  12  x  8.  Diagramt. 

Meteorology — Instrument.  Quarterly  J.B.  Met.  5.  32  (1906):  11-14.  Newton. 

The  Aquameter.  By  Dr.  W.  B.  Newton.  With  lUuttration. 

On  a  new  instrument  for  mesisuring  the  amount  of  moisture  contained  in  air. 
Meteorology — Methods.  Quarterly  J.R.  Met.  8.  32  (1906)  :  47-52.  Ball. 

A  Rapid  Method  of  finding  the  Elastic  Force  of  Aqueous  Vapour  and  the  Relative 
Humidity  from  Dry-bulb  and  Wet-bulb  Thermometer  Readings.  By  Dr.  John 
Ball.  With  Diagrams. 

Meteorology — Methods.  Quarterly  J.R.  Met.  <8.  32  (1906):  15-28.  Simpson. 

An  attempt  to  fiy  Kites  for  Meteorological  Purposes  from  the  Mission  Ship 
attached  to  a  Deep-sea  Fishing  Fleet  in  the  North  Sea.  By  G.  C.  Simpson.  With 
Diagram  and  Illustration. 

Meteorology — Snow.  Jansson. 

Om  varmeledningsformugnn  hoe  Sno.  .  .  .  Af  Martin  Jansson.  Upsala,  1904. 
Size  9x6,  pp.  34.  Illustrations. 

Discusses  the  conductivity  of  snow. 

Meteorology— Temperature.  Petermanns  Af.  52  (1906):  32-36.  Hopfner. 

Die  thermischen  Anomalien  auf  der  Erdoberfiiichc.  Von  Dr.  F.  Hopfner.  With 
Maps. 

See  August  number,  p.  184. 

Meteorology — Temperature.  Petermanns  Af.  52  (1906):  37.  Snpan. 

Der  jahrliche  Gang  der  Temperatur  auf  der  Erdoberfiacbe.  Von  Prof.  A.  Snpan. 
TFtth  Diagram. 

Meteorology — Temperature.  Woeikof. 

Die  Vertcilung  und  Akkumulation  der  Wlrme  in  den  Festlandern  nnd  Gewas- 
sern  der  Erde.  Von  A.  Woeikof.  (Meteorologische  ZeitseJtrift,  Hann-Band, 
pp.  186-208.)  Braunschweig:  F.  Vieweg  und  Sohn,  1906.  Size  12  x  8. 
Meteorology — Winds.  Abbe. 

The  Trade  Winds  and  the  Doldrums.  By  Prof.  Cleveland  Abbe.  (Afeteoro- 
logisehe  Zeitschrift,  Hann-Band,  pp.  254-260.)  Braunschweig:  F.  Vieweg  und 
Sohn,  1906.  Size  12  x  8.  Illustrations. 

Meteorology — Winds.  Hepworth. 

The  Relation  between  Pressure,  Temperature,  and  Air  Circulation  over  the 
South  Atlantic  Ocean.  Notes  with  reference  to  the  Monthly  Wind-Charts  of 
the  South  Atlantic  Ocean,  prepared  in  the  Meteorological  Office  and  published 
by  the  Hydrographic  Office,  January,  1904.  By  M.  W.  Campbell  Hepworth. 
London,  1905.  Size  10  x  6,  pp.  12.  Charts. 

Meteorology — Winds.  Botch. 

Proof  of  the  existence  of  the  upper  anti-trade  and  the  meteorological  conditions 
at  lesser  heights  iu  the  Northern  Tropics.  By  A.  Lawrence  Botch.  Size  9|  x  6, 
pp.  4.  Presented  by  tlee  Author. 


ANTHBOPOOEOOBAFHT  AND  HI8T0BICAL  GEOBBAPHT. 

Historical— Charts.  B.R.O.  ffaliana  7  (1906):  263-264.  '  - 

Portolani  esistenti  nella  Biblioteca  dell’  Accademia  Etrusca  di  Cortona. 

Four  of  these  portolani  had  not  previously  been  described.  The  dates  seem  to 
vary  from  the  fifteenth  to  the  eighteenth  centuries. 

Historical— Quiros’ Voyage.  R.R.R.G.  Afadrid  46  (1904):  390-394.  [Collingridge.] 
El  Puerto  de  la  Vera  Cmz:  Sobre  la  Identificacidn  de  loe  Descubrimentos  de 
Queiroz  en  las  Regiones  de  su  Tierra  Austrialia  del  Espiritn  Santo. 
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Bayenitein. 


Mori. 

Uorgonio,  a  draughtsman  and  military  engineer,  born  abont  1630  or  earlier,  is  best 


known  for  his  map  of  Piedmont. 

Carletti.  iZtr.  0.  Italiana  13  (1906) :  65-84.  Kondaini. 

Francesco  Carletti,  mercanto  e  viaggiatore  fiorentino  (1573  ?-l 636).  Appnnti  del 
Prof.  G.  Mondaini.  TFitA  Map. 

Bichthofen.  T$.  K.  Ned.  Aard.  GenooU.  Ameterdam  23  (1906):  542-559.  Zan. 

Ferdinand  von  Bichthofen  als  Geogroaf.  Door  Prof.  Dr.  G.  M.  Kan. 

OZHZBAL. 

Medical  Geography.  B.&6. /(aZiana  7  (1906):  90-100.  Maranelli. 

Ancora  a  proposito  della  “  Carta  della  Malaria.”  Nota  dell  dott.  Prof.  Carlo 
Maranelli. 

Medical  Geography.  B.G.S.  Philadelphia  4  (1906) :  29-55.  Ward. 

The  Hygiene  of  the  Zones.  By  Robert  De  C.  Ward. 

Tear-Book.  Klein. 


.Tahrbnch  der  Astronomie  nnd  Geophysik.  Herausgegeben  von  Prof.  Dr.  Hermann 
J.  Klein.  XVI.  Jahrg,  1905.  Leipzig:  E.  H.  Mayer,  1906.  Size  9  x  5J,  pp. 
viii.  and  368.  lUuitralione. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.Q.S. 

EUBOFE. 

British  Isles.  Johnston. 

The  British  Isles.  Scale  1 : 633,600  or  1  inch  to  10  stat.  miles.  Etlinburgh : 
W.  &  A.  K.  Johnston,  1906.  Price,  mounted  on  rollert  and  vamiehed,  £l  1*. 
Presented  by  the  Publisher. 

Forms  one  of  the  publishers’  Imperial  Series  of  ma]>8.  It  is  bold  in  style,  nnd  intended 
for  the  walls  of  class-rooms.  An  attempt  has  beeu  made  to  indicate  hills  by  shading, 
but  this  is  to  a  great  extent  obliterated  by  the  unnecessarily  deep  colouring  of  the 
counties.  The  map  measures  72  by  63  inches. 

England  and  Wales.  Ordnance  Survey. 

Ordnance  Survey  or  England  and  Wales: — Sheets  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  August  1  to  31,  1906. 

2  miles  to  1  inch : — 

Large  Series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  39.  Price,  on 
paper.  Is.  6d. ;  mounted  on  linen,  2s. ;  mounU  d  in  sections,  2s.  M. 

Salisbury  Plain,  parts  of  sheets  78,  79,  86,  87.  Printed  in  colours,  folded  in  cover, 
or  flat  in  sheets.  Price,  on  paper.  Is.  6d. ;  mounted  on  limn,  2s.;  mounted  in 
sections,  2s.  6d. 

1  inch— (third  edition)  : — 

In  outline,  43,  263,  281,  Is.  each  (engraved). 

6-inoh— County  Maps  (flrst  revision) : — 

Cardiganshire,  2  s.w.,  3  n.w.,  n.e.,  s.w.,  s.e.,  4  n.w.,  s.w.,  6  n.w.,  s.e.,  7  n.e.,  s.w., 
8.E.,  8  S.W.,  9  B.E.,  10  8.W.,  11  N.E.,  S.W.,  S.E.,  12  N.W.,  14  S.W.,  S.E.,  15  N.W.,  8.E., 
16  N.W.,  S.W.,  17  N.W.,  18  (n.e.  and  s.e.),  19  n.e.,  s.e.,  20  n.e.,  s.w.,  s.e.,  21  n.w.,  n.e., 
23  N.E.,  24  B.E.,  25  N.E.,  B.W.,  8.E.,  26  N.E.,  8.W.,  8.E.,  27  N.W.,  B  E.,  30  N.W.,  N.E., 
31  S.E.,  32  M.W.,  N.E.,  8.W.,  33  N.K.,  8.W.,  35  N.E.,  S.E.  Carmarthenshire,  2  n.e.,  s.e.. 


NEW  M.\PS. 

Historical — Waldseemiiller.  O.Z.  12  (1906):  165. 

Die  Waldsesmiillerschen  Karten.  Von  E.  G.  Ravenstein. 
Criticism  suggested  by  the  Waldseemiiller  facsimiles. 

BIOGBAFHT. 

Borgonio.  Eic.  O.  Italiana  13  (1906):  142-150. 

Tomaso  Borgonio  e  la  sua  opera  cartograflea.  A.  Mori. 
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25  N.K.  DeTomhire.  17  a.w.  (20  n.e.  and  27  N.w.),  27  n.e.,  43  s.w.,  48  N.w.,  8.E,, 

60  B.E.,  07  8.E.,  76  8.E.,  78  N.E.,  8.E.,  80  8.E.,  81  8.K,,  89  8.W.,  90  K.W.,  8.W.,  91  N.W.. 
N.E.,  8.W.,  92  8.W.,  8.E.,  100  N.E.,  101  N.W.,  N.K.,  8.E.,  102  N.E.,  113  8.W.,  110  (N.W.  and 
N.E.).  Lincolnshire,  77  n.e.,  78  b.w.,  b.k.,  79  b.w.,  85  8.K.,  80  n.w.,  n.e.,  b.e.,  87  n.w., 
B.W.,  89  8.E.,  90  N.W.,  N.E  ,  B.K.,  95  8.E.,  98  8.E.,  99  B.K.,  101  8.W.,  109  8.W.,  H.E.,  110 
N.W.,  114  N.W.,  118  N.W.,  119  N.W.,  120  8.E..  127  N.w.,  n.e.,  128  n.w.,  8.E.,  129  8  w., 

134  8.E.,  135  N.E.,  8.W.,  130  N.K.  Norfolk,  5  B.E.,  44  N.w.,  57  8  e.,  58  n.e.,  70  N.w., 

71  N.E.,  82  s  K.,  83  B.W.,  S.E..  89  N.E.,  92  n.w.,  93  N.w.,  94  e.w.,  g.E.,  95  b.w.,  96  n.f... 

97  N.E,  g.w.,  103  N.W.,  105  N.W.,  N  E.  Suffolk,  3  k,e.,  10  b  e.  Warwickshire,  2 1 
N.E.,  8.E.,  22  N.W.,  8.W.,  20  8.W.,  27  8.E.,  29  N.W.,  8.W  ,  38  8.E.,  39  N.B.,  8.W.,  41  B.E  , 

43  8.E.,  44  N.w  ,  N.F..,  8.K.,  40  N.E  ,  8.E.,  47  N.E.,  B.W.,  49  N.X.,  50  N,E.,  B.E.,  52  8.W.,  8.E., 

53  N.E.,  8.E.,  55  N.W.,  N.F..,  50  N.E.,  8.E.,  .57  8.E.,  58  N.E.,  59  N.W^  N.E.  1*.  lOeh. 

25-inoh— County  Ma|>8  (first  revision) : — 

Carmarthenshire,  XXXIV.  13,  16;  XXXVIII.  6,  16;  XXXIX.  6,  7, 11.  18,  14,  15, 

10;  XL.  13,  14.  15;  XLI.  8,  11;  XLV.  4;  XLVI.  1,  2,  3.  4;  XLVII.  1,  2,  3. 
ComwaU.  I.  7, 11,  12.  16;  II.  5,9,  13,  14;  HI.  7,  11.  12, 16;  V.  3.7,  11,  14.  15,  10; 

VI.  5  ;  VIII.  1,  2,4,5,  6,8,  10,  12.  13,  16;  IX.  1,3,  5,  6,  9.  10,13;  XI.  10.  11.  12. 

13, 14;  XV.  3.  3s.  ,aeh.  11.  1 ;  VI.  15;  IX.  4.  Is.  6</.  each.  Devonshire,  XXVII. 

15;  XXXVIH.  3  (16  and  15);  XLIX.  16;  L.  5;  LXI.  3,  8;  LXII.  2,  5.  14; 
LXXIII.  10.  11,  15,  16;  LXXIV.  0;  XCVI.  8;  CV.  1,  10;  CXI.  4,  12,  15.  10; 
CXII.  1 ;  CXVII.  4,  8.  12.  3s.<aeh.  LXI.  0.  1$.  M.  rack.  Lincolnshire,  XLI  I. 

3,  4,  12,  10;  XLIII.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10. 11.  12. 13. 14, 15,  10;  LI.  9,  13; 

LI  1 1.  0;  LIV,  16;  LV.  1,  4,  5,  7,  8,  9,  10,  12,  15;  LVI.  1,  2,  3,  4,  5,  6,  7.  8, 9.  10, 

12, 13,  14,  15,  16;  LVII.  1,  2,  3.  4.  5,  0.  7,8.  9,  10,  II.  12, 13.  14,  15,  16;  LVIII. 

1,  5,  13,  14  (9  and  10);  LX.  9;  LXIV.  12;  LXV.  1,  2,  3.  4,  5,  6,  7,  8,  9, 10,  11,  12, 

13.  14,  15,  16;  LXVI.  9,  1.3.  Norfolk,  X.  8;  XI.  5,  0,  7,  9,  10,  11.  12,  14.  16; 
XII.  13;  XVIII.  4.  8,  12,  10;  XIX.  1,2.  4,  5.  6,  7,  10,  12.  13,  14;  XX.  1,  2,  5,  6, 

7,  9,  10,  11,  12;  XX«.  13;  XXX.  (1  and  2),  5,  6.  7;  XXXVIH.  4  ;  L.  8;  LI.  1,  7. 

II ;  LV.  3;  LXXXVI.  12,  10;  XXVHI.  2,  13, 14.  Yorkshire  (First  Revision  of 
1891  Survey),  CCLHI.  5,  9.  10.  13;  CCLXI.  3,  5.  7,  8.  9,  10,  11,  12,  13,  15; 
CCLXH.  4,  9.  10.  12.  14.  15;  CCLXHI.  3.  4,  7;  CCLXVI.  4,  8,  12.  3s.  m«h. 
CCLXX.  11 ;  CCLXXVHI.  12.  Is.  Od.  tarh. 

(E.  Stanford,  London  Aijent.) 

Germany.  K.  Prenssische  Landesanfnahme. 

Karte  dea  Deutschcn  Reiches.  IIcrauBp^egeben  von  dcr  Kartographiachen  Ab- 
teilung  der  Kuniglicheu  Preuasischo  I.Andeaaufnahmo.  Scale  1 :  IIMI.OOO  or  1  inch 
to  I'O  stnt.  mile.  Sht'eta  (plain):  341,  Jilterliog;  344,  Guben;  8t>9,  Spremlx^rg; 
(coloured)  320,  Fiirstcuberg  a.  d.  O. ;  321,  Croaaen,  a.  d.  O. ;  370,  Sorau;  371, 
Sprottaii ;  458,  Altcnkirchen.  Itcrlin :  K.  Preusaiaclie  Landcsiiurnahme,  l^i5-6. 
i'rtoe  1.50  mark  ewh  itieet. 

Servia.  Adamovic. 

Pflanzongcographiachc  Karte  Serbiena.  Von  Prof.  Dr.  Lujo  Adamovic.  Scale 
1  :75o,iKK)  or  1  inch  to  1 1*8  atat.  miles.  I’elermann$  Mitteilungen,  Jahrgung  1900, 
Tafel  13.  Gotha:  Justus  Perthes,  1900.  l’re$ented  by  the  I’uhtUher. 

An  outline  map  of  Servia,  showing,  by  various  tints  of  green,  six  different  vegetation 
regions,  which  are  designated  as  follows :  Ticfland,  Iliigel,  Submontane,  Montain', 
Voralpine,  Subalpine,  and  Alpine.  In  addition  to  the  green  tinting,  red  lines  divide 
tlie  vegetation  into  zones,  and  the  character  of  the  vegetation  and  tlie  different  kinds 
of  trees  and  plants  are  shown  by  symbols.  The  map  itsidf  is  a  baie  outline  with  few 
names.  If  a  general  idea  of  the  altitude  of  the  various  regions  eouhl  have  been  given 
by  figures  or  some  other  means,  it  would  have  been  an  advantage.  The  map,  accom¬ 
panied  by  a  short  article  by  the  author,  appears  in  the  August  number  of  I’t  UmMmii 
Mitttilunijen. 

Sweden.  Sveriges  Geologiska  TTndersbkning. 

Sveriges  Geologiska  Undersitkning.  Ser.  Aa.  Scale  1 :  50,000  or  1'3  inch  to  a 
stat.  mile.  Sheets:  120,  Falkoping;  125,  Tidahidm ;  126,  Ankarsnim;  130, 
Vadsteiia;  131,  Gallo;  132,  Hjo;  133,  Vimmerby. — Ser.  Al,a.  Scale  1;200,(NI0 
or  1  inch  to  3'1  stat.  miles.  Sheet  5,  Karlskrona- Kalmar.  Stockholm:  Sveriges 
Geologiska  Undersokning.  VretenUd  by  the  Iwtliui  Royal  GduUxjique  de  Suede. 

ASIA. 

Hong  Kong.  Topographioal  Seotion,  General  Staff. 

Map  of  Hong  Kong  and  of  the  territory  leased  to  Great  Britain  under  the  conven¬ 
tion  between  Great  Britain  and  Chiua,  signed  at  Pekin  on  June  9,  1898.  Scale 
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1:  84,480  or  1  inch  to  IS  Btat.  mile.  London:  Topo-rraphical  Stction,  General 
Staff,  War  Office,  1905.  Price  ‘2».  iid.  Preti-nted  by  the  Director  of  Militury 
Operations. 

A  Kood  general  map  baaed  upon  the  l)e8t  material,  including  31 r.  Tate’a  aurveya  of 
the  Kunlun  territory  and  the  Admiralty  charts.  Hill  work  is  shown  bv  brown  contours 
at  100-feet  intervals.  The  boundary  along  the  shores  of  Mirs  l»ay  and  Deep  bay  is  the 
high-water  mark ;  it  has  not  been  surveyed,  and,  as  laid  down,  can  only  be  taki  n  as 
provisional. 

Turkey  in  Asia.  Auler. 

Die  Hedschas-Bahn.  Scale  1  : 3,000, 0»M)  or  1  inch  to  47‘3  stat.  miles.  Peiermaiins 
Mitteilungen,  Erganzungsheft  No.  154,  Tafel  1.  Gotha:  Justus  I’crthea,  1900. 
Presented  by  tlw  Pvh'.Uher. 

AFRICA. 

Cape  of  Oood  Hope.  Geological  Commisaion,  Cape  Town. 

Geological  map  of  the  Colony  of  the  Cape  of  Good  Hojk;.  Sheet  1.  Seale 
1  :  •i37,(5(Nl  or  1  in<-h  to  3'7  stat.  miles.  Cajte  Town  :  Geological  Commission,  1900. 
Presented  by  the  Director  of  the  Oeological  Surrey  of  the  Cajie  of  Oood  Hope. 

This  shei't  includes  the  neighbourhood  of  (.'ape  Town,  Stellinbosch,  Lady  Grey, 
llobertaon,  and  Napier.  The  map  of  which  it  forma  ]>art  will  give  the  results  of  the 
first  attempt  at  n  general  geological  turvey  of  Cu]>e  Colony,  ami  will  be  of  eoiisiderttble 
iiaporlance.  It  is  clearly  drawn  and  printid,  the  colours  being  carefully  selected. 

Egypt.  Sarray  Department,  Cairo. 

Map  of  a  ])ortiun  of  the  Easteni  Desert  of  Egypt.  Scale  1 :  Iu0,0o0  or  1  inch  to 
I'O  stat.  mile.  Sheets:  13  G,  13  H,  14  H,  1*5  11,  15  J,  10  J.  Cairo:  Survey 
Department,  190G.  Prtsented  by  the  Direetor-dentral  of  the  Surrey  Dejsirtiuent. 
Cairo. 

The  region  of  the  eastern  desert  of  Egypt  rcpresente<l  by  these  shet^ts  lies  l)etween 
the  parallels  of  23"  411’  N.  and  25°  10'  N.,  and  between  the  meridian  of  :t4°  E.  long,  and 
the  Red  sea  coast.  The  whole  of  the  area  iuclmled  within  these  latitudes  and  longi¬ 
tudes  is  not  yet  published,  but  the  above  arc  the  more  im]s>rtHnt  sheets.  .Mthough  a 
ecineiderable  amount  of  survey  work  has  been  comph  ted  by  the  Egyptian  Survey 
Itepartmcnt,  it  is  evident,  from  the  many  gaps  on  the  sheets,  that  much  still  remains  to 
l«  done;  and  it  will  be  a  great  assistance  to  those  wh'-se  duty  it  will  le  to  fill  in  these 
blanks  to  have  the  triangulation  points  shown  ou  this  map,  to  which  their  work  can  be 
adjusted.  These  sheets  are  preliminary  issues,  and  a  note  states  that  the  fin.il  adjust¬ 
ment  to  the  fixed  trigonometrical  points  has  not  been  made. 

Egypt.  Survey  Department,  Cairo. 

Topographical  map  of  the  Giza  Province.  Scale  1 : 10,1(00  or  C'3  inches  to  a  stat. 
mile.  Sheets:  N.E.,  1-3,  1-4,  2-2,  2-3,  2-4,  3-1,  3-2,  3-3,  3-1,  3-5,  4-1,  4-2,  4-3,  4-1, 
5-1,  5-2;  N.W.,  5-1,  0-2,  7-2,  7-3,  8-3,  8-4  ;  S.E.,  1-3,  1-4.  Cairo:  Survey  Depart- 
inent,  1905-1900.  Present-d  by  the  Director- (leneral  of  the  Surrey  Deptirtmint. 
Cairo. 

Kamemn.  Adams. 

.Aufnabmen  an  der  Batanga  Kiistc  und  im  Lolic-Flu.ssgebict  (Sfid-Kamerun),  I9((5. 
Von  Pater  Gust.  Alf.  .Adams.  Scale  1 :  100,000  or  1  inch  to  10  stat.  mile.  Mitb  il- 
uwt»  n  ans  den  dvutsclo-n  Schutzgvbii  ti  n.  Baud  xix.  1900.  Berlin :  £.  S.  31ittler 
&  Mil,  1900. 

Togo.  Sprigade. 

Karte  von  Togo.  Bearlndtet  von  P.  Sprigade.  Scale  1 :  2oo,000  or  1  iin-li  Or 
3'1  stat.  miles.  Sheet  Dl,  Kctc-Kratschi.  Mitti  iluny  u  aus  dm  cbutschm  Schutz- 
ijrhcitcn,  Band  xix.,  1906,  Karte  5.  Berlin  :  £.  S.  Mittler  &  Son,  1900. 

AMERICA. 

Panama.  Topographical  Section,  General  Staff. 

Panama.  Scale  1  :  LOOO.IKM)  or  1  inch  to  15'8  stat.  miles.  London  :  Topographical 
Section,  General  Staff,  War  Office,  1900.  Price  2s.  Pr>si  iUed  by  the  Dinetur  of 
.Military  Operations. 

This  map  has  been  compiled  from  the  best  available  material,  but  most  of  this  is 
very  approximate,  'riic  only  part  that  has  been  projierly  surveyed  is  the  Canal  zone, 
which  has  been  leaied  to  the  United  States  iu  peri>etuity. 
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AUSTBALIA. 

QuMndand.  7ox  and  Donitan.  | 

Geological  sketcb-niap  of  Queensland,  showing  mineral  localities.  Prepared  under  | 
the  supervision  of  B.  Dunstan,  f.o.s.,  Acting  Government  Geologist,  and  compiled  I 
by  H.  W.  Fox.  Scale  1 : 2,534,400  or  1  inch  to  40  stat.  miles.  Brisbane ;  Geo-  I 

logical  Survey  OflSce,  1905.  Presented  hy  the  Geological  Surrey  of  QueeneUiwl.  I 

A  new  edition  of  a  useful  g:encral  geological  map  which,  in  addition  to  the  usual  | 
colouring  for  the  various  formations,  indicates  by  bold  red  circles  and  letters  the  distri-  | 
bution  of  minerals.  I 

ATLANTIC  OCEAN. 

Canary  Islands.  Sapper.  | 

Kartenskizze  von  Lanzurote  (Caiiarische  Inscln).  Nach  der  Seekarte  von  Arlett,  I 

nach  O.  Simony  und  eigenen  Aufnahmen,  entworfen  von  Karl  Sajiper,  1906.  Scale  | 

1 : 1.50,000  or  1  inch  to  2'3  stai  miles.  Fetermanne  Mitteilungen,  Jahrgang  1906,  | 

Tafel  12.  Gotha:  Justus  Perthes,  1906.  Freeented  by  the  I'ublielier.  | 


GENERAL. 

World.  Bartholomew. 

Atlas  of  the  World’s  Commerce.  A  new  series  of  maps,  with  descriptive  text  and 
diagrams,  showing  products,  imports,  commercial  conditions,  and  economic  statistics 
of  Uie  countries  of  the  world.  Compiled  from  the  latest  oflScial  returns  at  the 
Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  r.B.o.B.,  f.b.8.e. 
Part  vii.  London:  George  Newues,  Limited,  [1906].  Price  6d.  net.  each  part. 
J’reeented  by  the  Publuher. 

This  part  contains  the  following  plates:  Nos.:  49,  Dominion  of  Canada,  industrial, 
chief  imports  and  exports:  50,  51,  North  America,  commercial  routes  and  vegetatiou; 
52,  United  States,  industrial;  53,  United  States,  industrial,  chief  imports  and  export.^; 
54,  55,  South  America,  commercial  routes  and  vegetation  ;  56,  West  Indies.  In  addi¬ 
tion  to  these  maps  and  diagrams  there  is  the  usual  continuation  of  the  alphabetical  List 
of  Commodities  of  Commerce,  extending  from  “  Palma  Christ!  ”  to  “  Bags.” 

World.  Stieler. 

Nennten,  von  Grund  aus  neubcarbeiteten  und  neugestochenen  Auflage  von  Stieler’s 
Hand  Atlas.  100  Karten  auf  200  Seiten  mit  162  Nebenkarten  in  Kupferstich  und 
einem  alphabetischen  Verzeichnis  aller  im  Atlas  vorkoinmenden  Namen  (ungefahr 
240,000  Namen  enthaltend)  herausgegeben  von  Justus  Perthes’.  Gcographischer 
Anstalt  in  Gotha,  l.ieferungcn  13-18.  Gotha:  Justus  Perthes,  1906.  Price 
60  pf.  each  part. 

CHARTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrograiihic  Department,  Admiralty,  during 
July,  1906,  Pretented  by  the  Uydrographer,  Admiralty. 

Mo.  Inches. 

3580  m  =  68  Wales,  west  coast: — Fishguard  bay.  2s. 

3494  m  =  1'42  Norway,  west  coast: — Giaeslingemc  light  to  Dolm  sund,  including 
Folden  fiord.  3s. 

3465  m  =  1'42  Baltic,  Little  Belt : — Trmlle  nes  to  Aarij  sund.  3s. 

0-8  \ 

0-89 

3579  m  =  lO'OOiSouth  Atlantic  ocean  : — South  Georgia.  Plans : — Royal  bay, 
l'78l  King  Edward  cove,  Moltku  harbour,  sketch  of  Cumberland 
I'OO/  bay. 

3573  m  =  7'34  Plans  on  the  coast  of  Chile : — Antofagasta,  Hornos  cove,  Coloso 
cove.  2s. 

591  m  =  1*46  United  States,  west  coast: — San  Francisco  harbour  (preliminary). 
3s. 

27  m  =  3T  Persian  gulf: — Abu  shahr  (Bushire).  3s. 

_fl‘81  Malacca  strait.  Plans  on  the  east  coast  of  Sumatra: — Langsar 
oaii  m  hay,  Langsar  river  entrance.  Birim  river  entrance.  2s. 

3283  m  =  3'63  Plana  in  the  Philippine  islands : — Salomague  harbour  and  Lapog 
bay.  Port  Kurrimao,  und  Gan  bay.  2s. 
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1288  m 

3565  m  =  0  48 


2527  m  =  0  25 

85T6m=g:5} 


China: — Plans  in  the  Yang  tae  Kiang,  Chin  Kiang  fu,  and  Silver 
island,  Se  Yun  Kau  creek  to  Silver  island.  3s. 

New  Zealand,  north  island : — Bream  head  to  Tepaki  point 
(Mercury  bay),  including  Hauraki  gulf.  3s. 

New  Zealand,  sheet  iii. : — Mayor  island  to  Poverty  bay.  3s. 

Fiji  islands : — Namuka  harbour,  Nai  Toni  Toni  and  Veivatuloa 
anchorages.  3s. 


New  Plans  and  Plans  added. 


2114  m  =  5-0 


Baltic  entrance : — the  Kattegat.  Plan  added : — Anholt  harbour. 
3s. 


1596  m  =  5  99 
1221  m  =  2-50 
1282  m  =  3  65 
1300  m  =  2  43 


2873  m  =  5-7 


Harbours  and  anchorages  on  the  coast  of  Italy.  Plan  added : — 
Port  Sorrento.  3s. 

Labrador : — Harbours  and  anchorages  in  Hudson  bay  and  strait. 
Plan  added : — Hebron  bay.  2s.  M. 

Chile,  sheet  vii. : — Lora  point  to  Maitencillo.  Plan  added : — Port 
Lapallar.  2s. 

Plans  ou  the  coast  of  Chile.  New  Plan : — Port  Papudo.  2s. 

Plans  of  anchorages  in  Bali,  Lombok,  etc.  Plans  ^ded : — Graja* 
gan  bay,  Pangpang  bay.  Is. 

Anchorages  in  the  Solomon  Islands.  Plan  added: — Ngora  fu 
harbour.  2s. 


(J.  D.  Potter,  Agent.) 


Charts  Cancelled. 


No. 

1410  Wales,  west  coast.  St.1 
Qoven’s  head  to  New  Quay.l 
Plan  of  Fishguard  bay  on  I 
this  sheet.  J 

2842a  Baltic  sea.  Plans  ofi 
Faero  and  Aarb  sounds  on 
this  sheet. 


Cancelled 

I  New  chart. 

I  Fishguard  bay  .... 
jNew  chart. 

'  Trselle  nes  to  Aarb  sund 


by 


22025  South  Atlantic  ocean,  I 
western  portion.  Plans  of 
tH)Uth  Georgia  and  Moltkc 
harbours  on  this  sheet. 


New  chart. 

South  Georgia. 

Plans. 

Royal  bay.  King  Edward  cove,  Moltke 
harbour,  sketch  of  Cumberland  bay 


1277  Chile.  Point  Grande  to^ 

Point  San  Francisco.  Plan 
of  Antofagasta  on  this  sheet. 

2346  Plans  on  the  coast  of 
Chile.  Plan  of  Coloso  cove 
on  this  sheet.  ^ 

591  United  States,  west  coast. iNew  chart  (preliminary). 
San  Francisco  harbour.  /  San  Francisco  harbour 

27  Persian  gulf.  Abiishahr,)  New  chart. 


New  chart. 

I‘lans  on  the  coast  of  Chile,  Antofagasta, 
Homos  cove,  Coloso  cove . 


or  Bushire. 


Abu  shahr  (Bushire) . 

3283  Pl»ns  in  the  P»*iliPl>ine)^^^  Philippine  islands,  Sulo- 

islunds.  Port  balomague  andj 

Kurrimao  and  Gan  bay  . 


approach. 


No. 


3580 


3465 


3579 


3573 


591 

27 


3283 


2376  Harbours  in  F'ormosa.| 

Plan  of  Port  Kok  Si  ou  this)  —  —  —  — 

sheet.  ) 

1288  China.  Yang  tse  Kiang,  |  New  chart. 

Chin  Kiang  fu,  and  Silver)  Chin  Kiang  fu  and  Silver  island,  Se 
island.  )  Yun  Kau  creek  to  Silver  island  .  .  1288 

2527  New  Zealand,  sheet  iii.  (Now  chart. 

hlayor  island  to  Poverty  bay.  /  Mayor  island  to  Poverty  bay  ....  2527 
{J.  D.  Potter,  Aijtmt.) 


Charts  that  have  received  Important  Corrections. 

No.  871,  England,  south  coast: — Tamar  river.  2364,  Germany,  north  coast: — 
Liibeck  bay  and  Fehmarn  belt.  2789/»,  River  St.  Lawrence  (Sheet  21): — Cole  shoal 
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light  to  Bock[)ort.  2806,  United  States,  east  coast: — Charleston  harbour.  554, 
South  ’America: — Magellan  strait.  1289,  Chile  (Sheet  4): — Guaitecas  islands  to 
Capo  St.  Antonio.  1325,  Chile: — Gulf  of  Pefias  to  the  Guaitecas  islands.  3447, 
British  Columbia: — Moresby  {Nissage  a'ith  its  approaches.  1922,  British  Colum¬ 
bia: — Fraser  river  and  Burrard  inlet.  1501,  Alaska,  Aleutian  islands: — Seguam 
island  to  Attu  island.  655,  India,  west  coast : — Port  of  Bombay.  2455,  Andaman 
islands: — Sb'Wart  sound.  975,  Philippine  islands: — Port  Kavite.  1.578,  Japan, 
Simonoseki  strait.  2460,  1‘acific  ocean : — Kamchatka  to  Kadiak  island  including 
Bering  sea  and  strait. 

(J.  1).  I'olter,  Afjent.) 

Arctic  Ocean.  Breitfau  and  Smirnov. 

Bathymetrical  Chart  of  the  Slurman  Coast  from  Purveys  by  the  Mumian  Scientific 
Ks|)edition,  1905.  By  L.  Breitfuss  and  A.  Smirnov.  Scale  1 : 1,077,120  or  1  inch 
to  17  btat.  miles.  St.  Petersburg,  1906.  Presented  by  Dr.  L.  Breil/u$$. 

Gives  soundings  in  sashines  (one  being  equal  to  seven  English  feetX  in  addition  to 
the  general  indication  of  depths  by  tints  of  blue.  The  chart  is  an  additional  one 
to  those  noticed  in  the  ( ogruphieol  Journal  for  June  lust,  and  furnishes  further  proijf 
of  the  useful  oceanographical  work  accomplished  by  the  Murman  Scientific  Ex]iedition. 

Danish  Charts.  K.  Danske  Sokort-Arkiv. 

Danish  llydrogr.iphic  Charts.  Xos. :  209,  Fierderne  me<l  omgivende  Flak;  210, 
Sundet;  211,  Kattegat;  212,  Islands  Nordkyst.  Skagafj^rdr-I.anganes.  Co]H'n- 
hageii :  Kongclige  Danske  St)kurt-Arkiv,  1905  -06.  rrttenttd  by  the  Dunith 
Admiralty. 

Indian  Ocean.  Meteorological  Office. 

Meteondogical  Chart  of  the  Indian  Oetan  north  of  15°  S.  hit  ,  and  Bed  Sea  for 
S«-pteiuber,  1906.  London:  Meteorological  Ottice,  1906.  Price  lid.  Pre$eiit»l  by 
the  Meteorological  Office. 

North  Atlantic  and  Mediterranean  Meteorological  Office. 

Meteorological  Chart  of  the  North  Atlantic  and  Mediterranean  for  Se'ptemljcr, 
1906.  Loudon :  Meteorological  Office,  1906.  Price  6d.  Presented  by  the  Meteoro¬ 
logical  Office. 

North  Atlantic.  D.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  August,  1906.  Washington:  U.S. 
Hydrographic  Office,  1906.  Presented  by  tlie  US.  Hydrographic  Offiice. 

North  Pacific.  U.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  Seplcmber,  PKHJ.  M’ushington:  U.S. 
Hydrographic  Office,  1906.  Presented  by  the  U.S.  Uydrographic  Office. 

PHOTOGRAPHS. 

Asiatic  Turkey  and  Persia.  Hopkins. 

Twenty  idiotographs  of  Asiatic  Turkey  and  Persia,  taken  by  Captain  I..  E.  Hopkins, 
K.E.  Presented  by  Captain  L.  E.  Uophins,  II. E. 

An  excellent  scries  of  platinotypes,  measuring  7i  X  luj  inches.  The  titles  are  as 
follows : — 

(1)  Baft  leaving  Diarlx'kr;  (2)  Entrance  to  Tigris  gorge;  (3)  A  rapid;  (4-6)  Views 
of  the  Tigris  gorge  near  the  Bohtau  8u ;  (7)  Mosul,  river  front ;  (8)  Plain  behind 
Ahwaz;  (9)  Foothills  of  Bukhtiara  mountains;  (10)  Street  in  Beidjahan ;  (II)  Daguiu- 
bazan;  (12)  Near  Lishter;  (13)  Gunjgun;  (14)  Meadows  near  Ba.sht;  (15)  Castle  of 
Baslit;  (16)  Mahmaseni  chief  and  followers;  (17)  Buinsof  Sassaniau  bridge  at  Fulyan; 
(18)  Pul-i-Murt;  (19)  Shah-seui;  (20)  Deh-i-nau  at  head  of  Pul-i-Murt  valley, 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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